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Description 

BACKGROUND OF THE INVENTION 

[0001] This invention relates generally to absorbent articles used for personal care, such as feminine care articles 
(e.g., feminine care pads, panty-liners, etc/), diapers, children's training pants, incontinence articles, bandages and the 
like, and more particularly to such absorbent articles having an absorbent structure that provides for enhanced liquid 
intake and retention characteristics of such absorbent articles.. 

[0002] Conventional absorbent articles such as feminine care pads typically comprise an absorbent structure disposed 
between a bodyside liquid-permeable liner and a garment side outer cover, or baffle. The liner and outer cover may 
extend beyond the absorbent and be bonded together to form a "side edge" or peripheral seal Some pads further 
comprise garment attachment paneis (e.g., wings orf laps) formed integrally with the liner and/or outer cover and extending 
laterally outward relative to the intake structure. In use, the pad is placed on the crotch portion of an undergarment such 
as a panty for taking in and retaining body exudates such as menses, blood and/or urine. The garment attachment 
panels are folded under and around the crotch portion of the panty and may be secured to each other and/or to the 
panty crotch portion by suitable adhesive or mechanical fasteners. 

[0003] The absorbent structure, also sometimes referred to an absorbent body or an absorbent core., may be formed 
by air-forming, air-laying, co-forming, wet-laying or other known forming technique. For example, the manufacture of 
such an absorbent structure may begin by fiberizing a fibrous sheet of hydrophilic material i n a fiberizer or other shredding 
or comminuting device to form discrete fibers, in addition, a thermoplastic binder fiber may be mixed with the discrete 
fibers for subsequent stabilization of the absorbent structure upon heating the binder fibers. In certain absorbent articles, 
such as training pants and diapers, particles or fibers of superabsorbent materials (also referred to as hydrogel, or 
hydrocolloid materials), which are water insoluble, water sweilable and capable of absorbing at least about ten times 
their weight in 0.9 weight percent sodium chloride solution in distilled water (saline solution), are also mixed with the 
fibers. The hydrophilic fibers, binder fibers and (where present) superabsorbent material are then entrained in an air 
stream and directed to a foraminous forming surface upon which the fibers and superabsorbent material are deposited 
and accumulated to form the absorbent structure. The absorbent structure may alternatively be a foam, a laminate 
structure or a combination of layers. 

[0004] There is a continuing effort by absorbent structure manufacturers to improve the liquid intake performance of 
absorbent structures as well as the rewet performance thereof. The intake performance refers generally to the ability of 
the absorbent structure to move fluid through the liner. It is commonly of interest to measure intake with repeated insults 
thereby measuring the time to absorb as a function of absorbent structure saturation. 

Rewet generally refers to the ability of the absorbent structures to inhibit previously absorbed liquid against flowing back 
through the outer surface of the absorbent structure when a compressive load is applied thereto, such as during normal 
usage including walking, sitting, twisting, etc. The purpose of improving intake performance is to reduce the tendency 
of the absorbent article to leak during gushes of liquid. A low intake time corresponds with low residence time of liquid 
on the surface of the product which in turn reduces the likelihood of fluid leakage. Lower rewet corresponds with reduced 
surface wetness which can improve wearer comfort and helps promote skin health. 

[0005] However, there is generally considered to be an inverse relationship between the intake performance and the 
rewet performance of absorbent structures. The reason is generally due to the pore size of the absorbent structure. For 
example, larger pores allow a faster intake of liquid, but also tend to readily permit flow back of the liquid (rewet) when 
the absorbent structure is under pressure. Smaller pores more effectively retain liquid, but reduce the rate at which liquid 
can be taken into the absorbent structure. 

The document EP1 236827 A1 discloses an absorbent structure according to the preambles of the independent claims 
1,16, and 25. 

[0006} There is a need, therefore, for absorbent structures having both improved intake performance and improved 
rewet peformance. 

SUMMARY OF THE INVENTION 

[0007] In one embodiment, an absorbent structure of the present invention generally has a longitudinal axis, a lateral 
axis and a z-direction axis normal to the longitudinal and lateral axes. The absorbent structure comprises longitudinally 
opposite ends and laterally opposite side edges, An upper surface of the absorbent structure has a three-dimensional 
topography relative to the longitudinal and lateral axes and defines a plurality of peaks and valleys of the upper surface 
relative to the z-direction. A lower surface of the absorbent structure has a three-dimensional topography relative to the 
longitudinal and lateral axes and defines a plurality of the peaks and valleys of the lower surf ace relative tothe z-direction. 
The absorbent structure has a projected area as determined by a Topography Analysis Method, and the upper surface 
of the absorbent structure has a vertical area as determined by the Topography Analysis Method of at least about 0.1 
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cm 2 per 1 ,0 cm 2 projected area of the absorbent structure. 

[0OOS] in another embodiment, the upper surface of the absorbent structure has a contact perimeter under load as 
determined by the Topography Analysis Method of at least about 1.0 cm per 1 .0 cm 2 projected area of the absorbent 
structure, 

5 [0009] In yet another embodiment, the upper surface of the absorbent structure has an open space under load as 
determined by the Topography Analysis Method of at least about 0,3 crn^ per 1 .0 cm 2 projected area of the absorbent 
structure. 

[0010] Other features of the invention will be in part apparent and in part pointed out hereinafter. 
"> DEFINITIONS 
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[001 1 ] Within the context of this specification, each term or phrase below will include the following meaning or meanings: 
[0012] "Bi -component," or"Muiti-component M fibers as used herein refers toftbersformedfrom two (e.g.. bi-component) 
or more components, such as a natural fiber and a polymer or two or more polymers extruded from separate extruders, 
joined together to form a single fiber. The components are arranged in substantially constantly positioned distinct zones 
across a cross-section of the multi-component fibers and extend continuously along at least a portion of, and more 
desirably the entire, length of the fiber The configuration of the multi-component fibers may be, for example a sheath/ 
core arrangement in which one polymer is surrounded by another, a side-by-side arrangement! a pie arrangement an 
"islands-in-the-sea" arrangement or other suitable arrangement. Bi-component fibers are disclosed in U.S. Patent No. 
5,108,820 to Kaneko et a!., U.S. Patent No. 4J.95.668 to Krueger et aL, U.S. Patent No. 5,540,992 to Marcher et al" 
and U.S. Patent No. 5,336,552 to Strack et al. Bi-component fibers are aiso taught in U.S. Patent No. 5,382,400 to Pike 
et al. and may be used to produce crimp in tne fibers by using the differential rates of expansion and contraction of the 
two (or more) polymers. 

[001 3] "Bonded-Carded" refers to webs that are made from staple length fibers which are sent through a combing or 
carding unit, which separates or breaks apart and aligns the fibers in the machine direction to form a generally machine 
direction-oriented fibrous non-woven web. This material may be bonded together by methods that include point bonding 
through air bonding, ultrasonic bonding, adhesive bonding or other suitable bonding technique. 

[001 4] "Cotorm" as used herein is intended to describes a blend of meltblown fibers and cellulose fibers that is formed 
by air forming a meltblown polymer material white simultaneously blowing air-suspended cellulose fibers into the stream 
of meltblown fibers. The meltblown fibers containing wood fibers are collected on a forming surface, such as provided 
by a foraminous belt. The forming surface may include a gas-pervious material, such as spunbonded fabric material, 
that has been placed onto the forming surface. Conform processes are disclosed in U.S. Patent No. 5, 350 624 to 
Georger, as well as U.S. Patent Nos. 5, 948, 710; 4,100 ; 324; and 3,971 5 373. 

[001 5] "Hydrophilic" describes a material or surface which can be wetted by aqueous liquids in contact therewith. The 
degree of wetting can, in turn, be described In terms of the contact angles and the surface tensions of the liquids and 
materials involved. Equipment and techniques suitable for measuring the wettability of particular materials or surfaces 
can be provided by a Cahn SFA-222 Surface Force Analyzer System, or a substantially equivalent system. When 
measured with this system, materials or surfaces having contact angles less than 90 degrees are designated lettable" 
or hydrophilic, and those having contact angles greater than 90 degrees are designated "nonwettable" or hydrophobic 
[0016] "Meltblown" refers to fibers formed by extruding a molten thermoplastic material through a plurality of fine 
usually circular, die capillaries as molten threads or filaments into converging high velocity heated gas (e g, air) streams 
which attenuate the filaments of molten thermoplastic material to reduce their diameters. 

Thereafter, the meltblown fibers are carried by the high velocity gas stream and are deposited on a collecting surface 
to form a web of randomly dispersed meltblown fibers. Such a process is disclosed, for example, in U.S. Patent 3 849 241 
to Butin et al,. Meltblown fibers are typically microfibers which may be continuous or discontinuous, are generally about 
0.6 denier or smaller, and are generally self bonding when deposited onto a collecting surface. 

[001 7] "Non-woven" or "non-woven web" refers to materials or webs that are formed without the aid of a textile weaving 
or knitting process. Non-woven structures have been formed from many processes such as, for example, meltblowing 
processes, spunbonding processes, and bonded-carded processes.. 

[0018] "Spunbond" refers to small diameter fibers which are formed by extruding molten thermoplastic material as 
filaments from a plurality of fine capillaries of a spinneret having a circular or other configuration, with the diameter of 
the extruded filaments then being rapidly reduced by an air-drawing process such as that described in U S Patent 
4,340,563toAppeletal.,U.S. Patent 3,692,61 8 to Dorschner et aL, U.S. Patent 3,802,81 7 to Matsuki et aL, U S Patents 
3,338,992 and 3,341 ? 394 to Kinney, U.S. Patent 3,502,763 to Hartmann, U.S. Patent 3,502.,538 to Peterson, and U.S. 
Patent 3,542,61 5 to Dobo et aL. Spunbond fibers are generally continuous and often have average deniers of about 0 3 
or larger, more particularly, between about 0.6 and about 10. 

[0019] "Superabsorbent" and "Superabsorbent Material" referto a water-sweliabie, water-insoluble organic or inorganic 
material capable 5 , under the most favorable conditions, of absorbing at least about 1 0 times its weight and, more suitably, 
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at (east about 20 times its weight in an aqueous solution containing 0,9 weight percent sodium chloride solution In water. 
Such materials are described in U.S. Patent 5 S 147 : 343 to Kellenberger. 

[0020] "Thermoplastic" describes a materia! that softens when exposed to heat and which substantially returns to a 
non -softened condition when cooled to room temperature. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0021] Fig. 1 is a perspective of one embodiment of an absorbent article of the present invention in the form of a 
feminine care pad; 

[0022] Fig. 2 is a cross-section taken in the plane of line 2-2 of Fig. 1 ; 

[0023] Fig. 3 is a fragmented top plan of an absorbent structure of the absorbent article of Fig. 1 illustrating a three- 
dimensional topography of an upper surface of the absorbent structure; 

[0024] Fig, 4 is view similar to Fig. 3 illustrating a second embodiment of a three-dimensional topography of the upper 
surface of the absorbent structure; 

[0025] Fig. 5 is view similar to Fig. 3 illustrating a third embodiment of a three-dimensional topography of the upper 
surface of the absorbent structure; 

[0026] Fig 6 is view similar to Fig. 3 illustrating a fourth embodiments of a three-dimensional topography of the upper 
surface of the absorbent structure; 

[0027] Fig, 7 is view similar to Fig. 3 illustrating a fifth embodiment of a three-dimensional topography of the upper 
surface of the absorbent structure; 

[0028] Fig. 8 is a schematic cross-section of the absorbent structure of Fig, 2; 

[0029] Fig. 9 is a schematic perspective of one type of triangle used to mathematically depict a portion of an absorbent 
structure of the present invention; 

[0030] Fig. 10 is a schematic perspective of a second type of triangle used to mathematically depict a portion of an 
absorbent structure of the present invention; 

[0031] Fig. 11 is a schematic perspective of a third type of triangle used to mathematically depict a portion of an 
absorbent structure of the present invention; 

[0032] Fig, 12 is a schematic perspective of a fourth type of triangle used to mathematically depict a portion of an 
absorbent structure of the present invention: 

[0033] Fig. 1 3 is a fragmented schematic top plan of opposed mold surfaces used for forming an absorbent structure 
in accordance with one embodiment of a method of the present invention; 

[0034] Fig. 1 4 is a fragmented, enlarged schematic section of the opposed mold surfaces of Fig. 13; 
[0035] Figs. ISA and 15B are respectively upper and lower moid plates having mold surfaces for imparting a three- 
dimensional topography to upper and lower surfaces of an absorbent structure of the present invention; 
[0036] Figs. 16A and 1 6B are a second embodiment of respective upper and lower mold plates having mold surfaces 
for imparting a three-dimensional topography to upper and lower surfaces of an absorbent structure of the present 
invention; 

[0037] Figs, 1 7A and 17B are a third embodiment of respective upper and lower mold plates having mold surfaces 
for imparting a three-dimensional topography to upper and lower surfaces of an absorbent structure of the present 
invention; 

[0038] Figs. 18A and 18B are a fourth embodiment of respective upper and Sower mold plates having mold surfaces 
for imparting a three-dimensional topography to upper and lower surfaces of an absorbent structure of the present 
invention; 

[0039] Fig. 19 is a fragmented side elevation of a pair of rolls having opposed moid surfaces formed thereon; 
[0040] Fig. 20 is a schematic of opposed mold surfaces intermeshed with each other to one-half of the full penetration 
depth thereof: 

[0041] Fig. 21 is a top plan of a sample holder used for holding an absorbent structure sample in a scanning device; 
[0042] Fig. 22 is a side elevation thereof; 

[0043] Fig. 23A is a vertical cross-section of a rate block for conducting an Intake and Rewet Test; 
[0044] Fig. 23B is a top plan view of the rate block of Fig. 23A; 

[0045] Fig. 24 is a table of data obtained from conducting a Topography Analysis Method on various absorbent 
structures formed in accordance with the present invention; 

[0046] Fig. 25 is a table of data obtained from conducting an Intake and Rewet Test on various absorbent structures 
formed in accordance with the present invention; 

[0047] Fig. 26A is a schematic side elevation of a test stand for conducting an intake and Rewet Test; and 
[0048] Fig. 26B is a top plan view of the test stand of Fig. 26A, 

[0049] Corresponding reference characters indicate corresponding parts throughout the drawings. 
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DETAILED DESCRIPTION 



[0050] Referring now to the drawings and in particular to Fig. 1 , one example of an absorbent article constructed in 
accordance with the present invention is illustrated in the form of a feminine care pad. which is indicated generally by 
the reference numeral 21. As used herein, an absorbent article refers to an article which may be placed against or in 
proximity to the body of the wearer (e.g., contiguous to the body) to absorb and/or retain various exudates discharoed 
from the body. The absorbent article may or may not be disposable, which refers to articles that are intended to be 
discarded after a limited period of use instead of being laundered or otherw.se restored for reuse. It is understood that 
the principles of the present invention may be incorporated into various absorbent articles other than feminine care pads 
including without limitation children's training pants, diapers and other infant and child care products, adult incontinence 
garments and other adult care products, medical garments, other feminine care products such as panty liners and the 
like, as well as surgical bandages and the like. 

[0051] The pad 21 generally has a lengthwise, or longitudinal axis X, a transverse, or lateral axis Y, a thickness or z~ 
direction axis Z, longitudinally opposite ends 23, and laterally opposite side edges 25. As representatively shown the 
longitudinal dimension (e.g., length) of the pad 21 is relatively larger than the lateral dimension (e.g., width) thereof The 
pad 21 comprises a bodyside liner 2? which faces the wearers body in use. e.g . in contiguous relationship therewith 
an outer cover 29 which faces away from the wearers body, and an absorbent structure 31 (Fig 2) disposed between 
the liner and the outer cover. 

[0052] The liner 27 is suitably pliable, soft feeling, and nonirritating to the wearer's skin, and is employed to help isolate 
the wearer's skin from the absorbent structure 31. In one embodiment the liner 27 may be less hydrophilic than the 
absorbent structure 31 to present a relatively dry surface to the wearer, and is sufficiently porous to be liquid permeable 
to thereby permit liquid to readily penetrate through its thickness A suitable bodyside liner 27 may be manufactured 
from a wide selection of web materials. Various woven and non-woven fabrics including synthetic and/or natural fibers 
can be used for the liner 27. Examples of suitable non-woven fabrics include spunbond fabrics, meitblown fabrics, co- 
form fabrics, carded webs, bonded-carded-webs, bicomponent spunbond fabrics or the like and combinations thereof 
[0053] Alternatively, the liner 27 may be a polymer film, a film-fabric laminate or other suitable material such as rayon 
bonded carded webs of polyester, polypropylene, polyethylene, nylon, or other heat-bondable fibers poiyolefins such 
as copolymers of polypropylene and polyethylene, linear low-density polyethylene, aliphatic esters such as polyiactic 
acid ? finely perforated film webs, net materials and combinations thereof , The liner 27 may also be a composite of a 
polymer and a non-woven fabric material. Such composite materials are typically in the form of integral sheets generally 
formed by the extrusion of a polymer onto a web of spunbond material. As an example, one particularly suitable liner 
27 material is a borded-carded-web comprised of polypropylene and polyethylene. 

[0054] The liner 27 can also have at least a portion thereof treated with a surfactant to render the liner more hydrophilic 
The surfactant can permit liquid, e.g., menses, blood, urine, etc. to more readily penetrate the liner 27 for flow to the 
absorbent, structure 31. The surfactant may also reduce the likelihood that the body liquids will run off the liner 27 rather 
than permeate therethrough to the absorbent structure 31. 

[0055] The outer cover 29 suitably comprises a material that is liquid impermeable and vapor permeable, and may 
be elastic, stretchable or nomstretcbable. For example, the outer cover 29 may be a polymeric film, a woven fabric, a 
non-woven fabric and/or combinations or composites thereof. In one embodiment, the outer cover 29 can be a laminate 
structure having an inner layer of polymer film laminated to an outer layer of woven or non-woven fabric. The polymer 
film can be composed of polyethylene, polypropylene, polyester or other suitable polymers and combinations thereof. 
Additionally, the polymer film may be micro-embossed. One example of a suitable outer cover 29 material is a breathable, 
mieroporous film, such as a material commercially available from Hanjin Printing, Hanjin P&C Company Limited of 
Sahvon-li.Jungammvu.Kongiu-City, Chung cheong nam-do, Republic of South Korea, under the tradename HANJIN 
Breathable Baffle. The material is a breathable film that is white in. color, dimple embossed, and contains: 47.78% calcium 
• carbonate, 2.22% Ti0 2 and 50% polyethylene. Another example outer cover 29 material is a polyethylene film used on 
commercially sold KOTEX brand pantl-liners and commercially available from Pliant Corporation of Schaumburg, Illinois. 
USA. Bicomponent films or other multi-component films can also be used, as well as woven and/or nonwoven fabrics 
which have been treated to render them substantially liquid-impermeable, Alternatively, the outer cover 29 materia! may 
be a closed cell polyolefin foam. 

[0056] The finer 27 and/or outer cover 29 may be secured to the absorbent structure 31 by bonding all or a portion of 
the adjacent surfaces to one another. A variety of bonding techniques known to one of skill in the art may be utilized to 
achieve any such secured relationship, Examples of such bonding techniques include, but are not limited to the appli- 
cation of adhesives in a variety of patterns between the two adjoining surfaces, entangling at least portions of the adjacent 
surfaces, or fusing together at least portions of the adjacent surfaces. 

[0057] The liner 27 typically extends over the upper, bodyside facing surface of the absorbent structure 31 but can 
alternatively partially or entirely surround or enclose the absorbent structure. Alternatively, as shown in Fio 2 'the liner 
27 and the outer cover 29 can have peripheral margins which extend outwardly beyond the terminal, peripheral edge* 
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of the absorbent structure 30, and the extending margins can be joined together to partially or entirely surround or 
otherwise enclose the absorbent structure. 

[0058] In one embodiment, the absorbent structure 31 is suitably a non-woven web comprising absorbent fibers and 
binder material Examples of suitable absorbent fibers include hydrophilic fibers including without limitation naturally 
occurring organic fibers composed of intrinsically wettable materia!, such as cellulosic fibers. Suitable sources of celiuicsic 
fibers include: wood fibers, such as bleached kraft softwood or hardwood, high-yield wood fibers, and ChemiThermo- 
Mechanical Pulp fibers; bagasse fibers; milkweed fluff fibers; wheat straw; kenaf; hemp; pineapple leaf fibers; or peat 
moss. Other hydrophilic fibers, such as regenerated cellulose and curled chemically stiffened cellulose fibers may also 
be densified to form absorbent structures that can expand to a higher toft when wetted. Pulp fibers may also be stiffened 
by the use of crossfinking agents such as formaldehyde or its derivatives, glutaraldehyde, epichlorohydrin, methylolated 
compounds such as urea or urea derivatives, dialdehydes such as maieic anhydride, non-methyioiated urea derivatives, 
citric acid or other polycarboxylic acids. One example of a suitable hydrophilic fiber is available from Weyerhauser of 
Federal Way, Washington, U.S.A. as model designation NF-401 and is a partially debonded Kraft pulp. 
[0059] Other examples of suitable hydrophilic fibers include synthetic fibers composed of cellulose or cellulose deriv- 
ative, such as rayon fibers; inorganic fibers composed of an inherently wettable material, such as glass fibers; synthetic 
fibers made from inherently wettable thermoplastic polymers, such as particular polyester or polyamide fibers; and 
synthetic fibers composed of a nonwettable thermoplastic polymer, such as polypropylene fibers, which have been 
hydrophilized by appropriate means. The fibers may be hydrophilized, for example, by treatment with silica, treatment 
with a material that has a suitable hydrophilic moiety and is not readily removable from the fiber, or by sheathing a 
nonwettable, hydrophobic fiber with a hydrophilic polymer during or after the formation of the fiber. For the purposes of 
tne present invention, it is contemplated that selected blends of the various tyres of fibers mentioned above may also 
be employed 

[0060] In one embodiment, the binder material suitably comprises thermoplastic binder fibers which are activatabie, 
such as upon the application of heat, to form inter-fiber bonds within the absorbent structure 31 for stabilizing the 
absorbent structure. The inter-fiber bonds may be formed between The binder fibers and the absorbent fibers and/or 
between the binder fibers themselves. As an example, the binder fibers may suitably comprise bicomponent, or multi- 
component binder. In other embodiments, the binder fibers can be monofilament or homofilament fibers, biconstituent 
fibers and the like, as we!! as combinations thereof. One example of a suitable bicomponent binder fibens commercially 
available from KoSa of Houston, Texas, U.S.A. as model designation T255. Other suitable binder fiber materials are 
disclosed in International Publication No. WO 01/26595 (Chen et at.) entitled Absorbent Articles With Molded Cellulosic 
Webs, published April 1 9, 2001 . 

[00611 The concentration of absorbent fibers in the absorbent structure 31 is suitably in the range of about 5% to about 
98% by weight of the absorbent structure, and more suitably about 90% by weight thereof. The binder fiber concentration 
Is suitably in the range of about 2% to about 95% by weight of the absorbent structure 31, and more suitably about 1 0% 
by weight thereof. 

[0062] It is contemplated that the binder material may alternatively, or may additionally, be a powder or other particulate 
form. Binder powders for use in absorbent structures are available under the trade name VINNEX, which is available 
from Wacker Polymer Systems LP., having offices in Adrian, Michigan, U.S.A. 

[0063] As an alternative to the binder fiber and/or particulates, or in addition thereto, a class of materials described 
herein as "latex binders may be used as the binder material Examples of such latex binders include, but are not limited 
to, emulsion polymers such as thermoplastic vinyl acetate, C r C 8 alkyl ester of acrylic, methacrylic acid based adhesive, 
and combinations thereof. In particular, the emulsion polymerized thermoplastic adhesive can have a Tg from ~25°C to 
20°C, a solids content of from 45% to 60% by weight typically from 52% to 57%, and a Brookf ield viscosity (#4 spindle, 
60 rpm at 20 C C) of from 5 to 1000 centipoises (cps). Preferred adhesives are vinyl acetate/ethylene based adhesives 
incorporating less than about 1 0% and preferably less than 5% by weight, of a polymerized third monomer. 
[0064] Representative examples of third monomers which may be incorporated into the polymer include adhesion 
promoting monomers such as unsaturated carboxyiic acid including acrylic and methacrylic acid, crotonic acid, and 
epoxide containing monomers such as glycidyl acrylate. glycidylmethacrylate and the like. The Atrfiex 401, 405, and 
410 are some examples. These binders can be obtained from Air Products and Chemicals Inc. located in Altentown, 
Pennsylvania, U.S.A. in addition, cross linkable binders (ihermoset) may be used to impart further wet strength thereto. 
The thermoset vinyl acetate/ethylene binders, such as vinyl acetate/ethylene having from 1-3% N-methylolacrylamide 
such as Airflex 124, 108 or 192, available from Air Products and Chemicals inc. located in Allentown, PA, or Elite 22 
and Elite 33, available from National Starch & Chemicals, located in Bridgeport, NJ, are examples of suitable adhesive 
binders. 

[0065] In use, emulsion polymerized thermoplastic polymeric adhesive is applied to a web of absorbent fibers in an 
amount ranging from about 1 to about 20 grams dry adhesive per square meter of the web. In particular aspects, about 
5 to about 15 grams of dry adhesive per square meter of web is applied where the dry adhesive is applied buy a spray 
method. 
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[0066] It is contemplated that in certain embodiments the absorbent structure 31 may additionally comprise a super- 
absorbent, material. The superabsorbent material may be formed from organic hydrogel-forming polymeric material, 
which may include natural material such as agar, pectin, and guar gum; modified natural materials such as carboxymethy'l 
cellulose, carboxyethyl cellulose, and hydroxypropyi cellulose; and synthetic hydrogel-forming polymer. Synthetic hy- 
drogel-forming polymers include, for example, alkali metal salts ot polyacryiic acid, poiyacrylamides, polyvinyl alcohol, 
ethylene maleic anhydride copolymers, polyvinyl ethers, polyvinyl morphollnone, polymers and copolymers of vinyl 
sulfonic acid, polyacrylates, poiyacrylamides. polyvinyl pyridine, and the like. Other suitable hydrogel-forming polymers 
include hydrolyzed acrylonitrile grafted starch, acrylic acid grafted starch, and isobutylene maleic anhydride copolymers 
and mixtures thereof . The hydrogel-forming polymers are preferably lightly crosslinkedtc renderthe material substantially 
water insoluble. The term "cross linked" as used in reference to the superabsorbent material refers to any means for 
effectively rendering normally water-soluble materials substantially water insoluble but swellable. Such means can in- 
clude, for example, physical entanglement, crystalline domains, covalent bonds, ionic complexes and associations, 
hydrophilic associations such as hydrogen bonding, and hydrophobic associations or Van der Waals forces. The super- 
absorbent material may be present in the absorbent structure, 31 , in the range of about 0 to about 78%, more suitably 
from about 0 to about 65%, and even more suitably from about 0 to about 50 %. Suitable superabsorbent materials are 
available from various commercial vendors such as The bow Chemical Company, BASF Corporation, Allied Colloid Inc.. 
and Stoekhausem Inc . 

[0067] Other superabsorbent material morphologies are also applicable for use in these absorbent structures. Super- 
absorbent fibers like those manufactured by Cameiot Superabsorbents Limited of High River, Alberta Canada can be 
added homogeneously or heterogeneous ly in the non-woven web. In addiction, superabsorbents can be produced 
directly on the absorbent structure by applying an appropriate monomer solution on the absorbent structure and poly- 
merising it using some suitable means such as heat (used with thermal initiators) or UV light (for use with UV initiators), 
or electron beam. 

[0068] In other embodiments, the absorbent structure may suitably be formed without binder material and/or super- 
absorbent material and remain within the scope of this invention. 

[0069J With particular reference to Fig, 2, the absorbent structure 31 Is formed to have a three dimensional topography 
on both an upper (e.g. , liner facing) surface 41 and a lower (e.g., outer cover facing) surface 43 of the absorbent structure. 
As used herein, the three-dimensional topography is intended to mean that the upper and lower surfaces 41 , 43 of the 
absorbent structure 31 each have pronounced, z-direction (e.g., the thickness direction) surface features, generally 
indicated respectively at 45, 47, projecting inward and/or outward relative in the z-direction relative to the plane defined 
by the longitudinal and lateral axes of the absorbent structure. For example, the three-dimensional topography of the 
upper surface 41 of the absorbent structure 31 shown in Fig, 2 has a plurality of peaks 51 and valleys 53 wherein the 
height (e.g., z-direction difference) between the peaks and their respective adjacent valleys is greater than that of nominal 
surface variations resulting from manufacturing tolerances, such as at least about 0.9 mm when the absorbent structure 
is under a load of about 0.05 psi (about 0.345 kPa) as described later herein. The three-dimensional topography of the 
lower surface 43 ofthe absorbent structure 31 also has a plurality of peaks 55 and valleys 57 having a similar minimum 
height (e.g., z-direction difference therebetween). 

[00703 in the illustrated embodiment, the locations of the peaks 51 of the upper surface 41 correspond generally to 
the locations of respective peaks 55 of the lower surface 43 and the locations of the valleys 53 of the upper surface 
correspond generally to the locations of respective valleys 57 of the lower surface, However, it is understood that the 
shapes, height, etc.. of the upper surface peaks 51 and valleys 53 need not be identical or otherwise similar to the 
corresponding lower surface peaks 55 and valleys 57. ft is also understood that the locations of the upper surface peaks 
51 and valleys 53 need not correspond to the locations of the lower surface peaks 55 and valleys 57 to remain witnin 
the scope of this invention, .as long as both the upper and lower surfaces 41, 43 of the absorbent structure each have 
a three dimensional topography. Also, the three-dimensional topography of the upper and lower surfaces 41 , 43 may 
extend fully or it may extend only partially across the width and/or along the length of the absorbent structure 31 
[0071] The peaks 51, 55 ofthe upper and lower surfaces 41. 43 ofthe absorbent structure 31 may be in the form of 
discrete peaks surrounded by interconnected valleys (e.g., the valleys are generally continuous). As an example, Figs. 
3, 4, 5, 6 illustrate various absorbent structures 31 in which the upper surface 41 has a plurality of surface features 45 
in the form of discrete bumps 59 defining discrete peaks 51 and generally continuous or otherwise interconnected valleys 
53 of the upper surface. In Fig, 3, the bumps are generally circular in horizontal cross-section; in Fig. 4 the bumps are 
generally square in horizontal cross -section; in Fig. 5 the bumps are generally hexagonal in horizontal cross-section; 
and in Fig. 6 the bumps are generally triangular in horizontal cross-section. In another embodiment shown in Fig. 7, the 
surface features 45 of the upper surface 41 include bumps in the form of ridges 61 a extending in a serpentine manner 
55 generally continuously along the length of the absorbent structure. Additional discrete bumps 61b are disposed inter- 
mediate the ridges 61a. It is also contemplated that other three-dimensional surface patterns are within the scope of 
this invention, as long as the upper and lower surfaces 41, 43 of the absorbent structure 31 each have a plurality of 
peaks 51, 55 and valleys 53, 57. For example, the peaks of the upper surface (and/or the lower surface) may be 



30 



35 



50 



7 



EP 1 633 295 B1 



interconnected (e.g., the peaks may be generally continuous) and surrounded by discrete valleys. 
[0072] Also, the pattern defined by the three-dimensional topographies of the upper surfaces 41 shown in each of 3-7 
are generally uniform, repeating patterns both across the width and along the length of the absorbent structure 31. 
However, it is contemplated that the pattern defined by the three-dimensional topography may be non-repeating in one 
or both of the longitudinal and lateral directions of the absorbent structure 31. For example, the size, shape, number, 
etc. of the surface features 45, 47 may vary along the width and/or length of the absorbent structure 31 . It is also 
contemplated that the pattern of surface features 45, 4? on the upper surface 41 and/or lower surface 43 may be generally 
random without departing from the scope of this invention, 

[0073] The height of the surf ace features 45 on the upper surface 41 of the absorbent structure 31, as measured from 
one peak 51 to an adjacent valley 53 with the absorbent structure unloaded, is suitably at least about 1 mm, and more 
suitably in the range of about 1 .5 mm to about 5 mm. The surface features 47 on the lower surface 43 suitably have a 
height within this range. As an example, the height of the square bumps 59 shown on the upper surface 41 of the 
absorbent structure 31 of Fig. 4 is about 1 .4 mm as is the height of the serpentine ridges 61 a shown on the upper surface 
of the absorbent structure of Fig. 7 

[0074] The surface feature density of the upper surface 41 of the absorbent structure 31 , e.g., the number of bumps 
or other surface features 45 per square, cm of upper surface, is suitably measured by first evaluating the pattern of 
surface features to determine a "minimum repeat area" that can be used to recreate the entire upper surface. For the 
case of unique or otherwise non-repeating patterns that comprise the entire upper surface, the entire upper surface 
comprises the minimum repeat area. The number of surface features present within the minimum repeat area is divided 
by the projected area of the minimum repeat area. The term projected area refers to an area corresponding to a flat 
area (e.g., in the horizontal plane) that would be covered if the absorbent structure 31 were laid on a fiat surface. 
[0075] The surface feature density is suitably at least about 0,1 features per square cm of projected area, and is more 
suitably in the range of about 0.2 to about 1 0 surface features per square cm of projected area. It is. understood, however, 
that the surface feature height and or density may be other than as set forth above without departing from the scope of 
this invention, as long as the surface feature density is at least about 0.1 surface features per square centimeter of 
projected area. 

[0076] In one embodiment, the absorbent structure 31 has a generally uniform basis weight whereby the basis weight 
of the absorbent structure at the peaks 51 of the upper surface 41 is substantially Equal to the basis weight of the 
absorbent structure at the valleys 53 of the upper surface. The term "substantially equal 8 ' in reference to the basis weight 
of the absorbent structure 31 at the peaks 51 and valleys 53 of the upper surface 41 is intended to mean that the basis 
weights are within approximately 10 percent of each other. The average basis weight of the absorbent structure 31 is 
suitably in the range of about 60 grams per square meter (gsm) to about 1500 gsm, and more suitably in the range of 
about 120 gsm to about 225 gsm. However, it is contemplated that the basis weight of the absorbent structure 31 at the 
peaks 51 of the upper surface 41 may instead be greater than or less than (e.g., by more than about 1 0 percent) the 
basis weight of the absorbent structure at the valleys 53 of the upper surface. 

[0077] The density of the absorbent structure 31 at the peaks 51 and valleys 53 of the upper surface 41 generally 
depends on whether the basis weight is substantially uniform and also depends on the relative size and shape of the 
peaks 51 and valleys 53 of the upper surface compared to the size and shape of the peaks 55 and valleys 57 of the 
lower surface 43. In general, the density of the absorbent structure is suitably in the range of about 0.06 grams per cubic 
centimeter (g/cc) to about 0.40 g/cc, and more suitably in the range of about 0.10 g/cc to about 0.20 g/cc. The density 
of the absorbent structure 31 at the peaks 51 of the upper surface 41 maybe greater than, less than or otherwise about 
equal to the density of the absorbent structure at the valleys 53 of the upper surface without departing from the scope 
of this invention. 

[0078] In another embodiment, the absorbent structure topography is combined with a liner material that has surface 
topography. The topography of the liner may or may not be similar in design, scale, or orientation to the topography of 
the absorbent structure. These liner/absorbent structure combinations require alternate methods for calculating open 
space under load, contact area under load, and contact perimeter under load due to the fact that the cover is not planer. 
Such modifications to the methods can be made by those skilled in she art. These structures have reduced contact with 
the user's skin and can therefore further reduce rewet and help maintain skin health. 

[0079] In accordance with the present invention, the three-dimensional topography of the upper surface 41 of the 
absorbent structure 31 also defines certain characteristics as determined by the Topography Analysis Method set forth 
below. 



Topo gr aphy Analysis Method 

[0080] The Topography Analysis Method described herein is a mathematical characterization of the three-dimensional 
topography of the upper and/or lower surfaces 41 , 43 of the absorbent structure 31. The method generally utilizes a 
three dimensional laser scanning of the upper and lower surfaces 41 , 43 of the absorbent structure 31 to generate a 
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point cloud comprising a plurality of spatial points which accurately depict the topography of the upper and lower surfaces. 
Scanning is completed on both the upper and lower surfaces so that the relative positions of both surfaces are accurately 
represented in the point cloud. 

[0081 ] Absorbent structures on which the Topography Analysis Method may be performed are suitably formed to resist 
substantial collapse under load (e.g., when a load is applied to the upper and/or lower surfaces 41, 43 of the absorbent, 
structure). Collapse refers to a situation in which a portion of a surface feature of the absorbent structure obscures any 
other portion of the surface feature when under a pressure of 0.05 psi (about 0.345 kPa) and viewed from directly above. 
The absorbent structures described later herein for which the Topography Analysis Method was performed all satisfy 
this criterion. However, it is understood that simple modifications to the Topography Analysis Method can be made to 
account for absorbent structures that collapse under such a load, 

[0082] The spatial points are then used to define a plurality of triangles which map the topography of the upper and 
tower surfaces 41 , 43, wherein each triangle shares two vertices with an adjacent triangle. As an example of the resolution 
of the data, the triangles suitably have an average side length of about 0.035 cm, 

[0083] The data describing the triangles is stored in at least two different "STL" data files, with one STL data file 
containing only the data describing the triangles for the upper surface 41 of the scanned absorbent structure 31 and 
another STL data filed containing the data describing the triangles for both the upper and lower surfaces 41 , 43 of the 
absorbent structure. It is contemplated that a third STL data filed containing the data describing the triangles for only 
the lower surface 43 of the absorbent structure 31 may also be generated. The triangle vertices are represented in the 
STL data file in a standard Cartesian coordinate isystem. Each STL data file has the following format: 



Size 


Format 


Description 


80 bytes 


ASCII 


File Description Header 


4 bytes 


U nsigned long integer 


Number of triangles in the file 


4 bytes 


Float 


I component of normal vector 


4 bytes 


Float 


J component of normal vector 


4 bytes 


Float 


K component of normal vector 


4 bytes 


Float 


x component of Point 1 vertex 


4 bytes 


Float 


y component of Point 1 vertex 


4 bytes 


Float 


2 component of Point 1 vertex 


4 bytes 


Float 


x component of Point 2 vertex 


4 bytes 


Float 


y component of Point 2 vertex 


4 bytes 


Float 


z component of Point 2 vertex 


4 bytes 


Float 


x component of Point 3 vertex 


4 bytes 


Float 


y component of Point 3 vertex 


4 bytes 


Float 


z component of Point 3 vertex 


2 bytes 


Unsigned integer 


Attribute byte count 



[0064] The outer surface of the triangle (e.g. the surface of the triangle that faces outward of the absorbent structure 
31 ) is defined as that surface of the triangle where the vertices are arranged counterclockwise from point 1 to point 2 to 
point 3, A mathematically synonymous way to determine the outer surface of the triangle is to define a vector norma! to 
the triangle as the normalized cross product of the vectors point 2-point 1 and point 3-point 1 . Adhering to this criterion 
is mandatory for using the analytical code attached hereto as Appendices A and B and described later herein to analyze 
the STL data files. The order of the points in the STL data files is used repeatedly to determine the orientation of the 
triangles. It is also important that the scanning be performed with the absorbent structure oriented generally along the 
X, Y plane whereby the absorbent structure thickness is generally aligned with the Z axis. Additionally the user facing 
surface (upper surface) must be set such that it faces in the positive Z direction. One suitable scanning of absorbent 
structures and generation of corresponding STL data files is commercially performed by Laser Design Incorporated of 
Minneapolis, Minnesota, U.S.A. 

[0085] One analytical code, which is attached hereto as Appendix A, is used to read the STL data file for the upper 
surface 41 of the scanned absorbent structure 31 and to mathematically analyze various characteristics of the upper 
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surface. The Appendix A code is suitable for use with a software package commercially available from Wolfram Research 
Inc. of Champaign, Illinois, U.S.A under the tradename Mathematica. The Appendix A code (and Appendix B code 
described later herein) was generated and processed using Mathematics version 4.2. In particular, with reference to the 
Appendix A code and to Fig 8, the center of each triangle in the upper surface 41 STL data file is determined and a 
simple regression fit is used to fit the center points of the triangles to the equation Z-B 0 + B^X +B 2 *Y. This equation 
defines a plane, referred to in the Appendix A code and indicated in Fig. 8 as the 'Best Fit Plane." for the upper surface 
41 of the absorbent structure 31 . Next a base point is defined on the Best Fit Plane and a vector (referred to in the 
Appendix A code as "PlaneNorm") normal to the Best. Fit Plane (e.g., in the z-direction) is determined. Of the two norma! 
vectors to the best fit plane, the one most closely aligned to the positive Z axis is chosen. The distance from the center 
of each triangle to the Best Fit Plane is then calculated, with positive distances being in the direction of the normal vector 
(e.g. , PlaneNorm) and negative distances being in the opposite direction of the normal vector. 

[0086] With further reference to Fig. 8. a "Cover Plane" is also determined for the absorbent structure 31 . The Cover 
Plane represents the approximate location and orientation of the bodyside liner 26 (Fig, 2) overlaying the upper surface 
41 (e.g. in contact with the peaks 51 thereof) of the absorbent article 21 when the absorbent structure is under a 0.05 
psi (0.345 kPa) load, otherwise referred to herein as being "under load." 

[0087] To determine the Cover Plane, a second analytical code, attached hereto as Appendix B is used to calculate 
the unloaded apparent, or overall thickness (indicated as T LD! in Fig. 8) of the absorbent structure 31 (e g from the 
valleys 57 of the lower surface 43 of the absorbent structure to the peaks 51 of the upper surface 41 of the absorbent 
structure). The Appendix B code is suitable for use with Mathematics and uses the combined (upper and lower surface 
41 1 43) STL data file. To determined the overall unloaded thickness of the absorbent structures 31 , the center of each 
triangle in the combined STL data file is determined and a simple regression fit is used to fit the center points of the 
triangles to the equation Z=B 0 + B/X +B 2 *Y. The equation defines a plane, referred to in the Appendix B code as the 
Best Fit Plane (not shown) for the combined upper and lower surfaces 41 , 43. One skilled in the art will recognize that 
the Best Fit Plane for the combined STL data file is not necessarily the same as the Best Fit Plane shown in Fig. 8 for 
only the upper surface 41 STL data file. Next, a base point is defined on the Best Fit Plane of the combined upper and 
lower surfaces 41 , 43 and a vector norma! thereto is determined. 

[0088] The distance from the center of each triangle to the Best Fit Plane of the combined STL upper and lower 
surfaces 41, 43 is then calculated, with positive distances being in the direction of the normal vector and negative 
distances being in the opposite direction of the normal vector. The unloaded thickness (T LD} ) is the maximum calculated 
distance from the center of the triangles of the combined STL data file minus the minimum calculated distance from ihe 
center of the triangles of the combined STL data file. 

[0089] To determine an overall thickness or caliper under load (T y ) r a. bulk tester such as a Digimatic Indicator Gauge, 
type DF 1050E, which is commercially available from Mitutoyo Corporation of Japan, may be used. The bulk tester 
includes a flat base and a smooth platen connected to the indicator gauge of the tester. The platen has a diameter of 
about 3 inches (7.62 cm) and is capable of applying a uniform pressure of about 0.05 psi (0.345 kPa) over a 3 inch 
diameter (7.62 cm) portion of the absorbent structure 31. A 4 inch by 4 inch (10,16 cm by 10.16 cm) sample of the 
scanned absorbent structure 31 is placed on the base and the platen pressure is applied centrally of the sample such 
that no part of the platen overhangs the sample. Caliper measurements of the overall thickness under load are made 
in a room that is about 23°C and at about 50% relative humidity. Materials that are less than 4 inches by 4 inches 
(10.15cm by 1 0.16cm) can be evaluated using the same technique, but require a platen that is smaller in area than the 
material being tested, and has a mass that will exert a pressure of 0.05 (0.345 kPa) to the material. 
1.0090] A new base point is then determined by shifting the base point up by an amount (indicated in Fig. 8 as "shifts 
Up") equal to T max - (T LDj - T LJ ) f where T max is the calculated distance between the Best Fit Plane (for the upper surface 
41 ) and the center of the triangle spaced furthest from that Best Fit Plane in the direction of the normal vector. The new 
base point and the normal vector (which is normal to both the Best Fit Plane and the Cover Plane) together define the 
Cover Plane. 

[0091] For each triangle in the upper surface 41 STL data file, the projection of the vertices of each triangle onto the 
Cover Plane is then calculated. With reference to Figs. 9-12, each triangle is classified as being one of four triangle 
types. For triangle Type I (Fig. 9), one vertex lies above the Cover Plane and the other two vertices either We on or lie 
below the Cover Plane; for triangle Type II (Fig. 10), one vertex lies above the Cover Plane, another lies on or above 
the Cover Plane, and the third lies below the Cover Plane; for triangle Type III (Fig. 11), at least one vertex lies below 
the Cover Plane and the other two either lie below the Cover Plane or lie on the Cover Plane; and for triangle Type IV 
(Fig. 12), all three vertices either lie on or above the Cover Plane. 

[0092] In each of Figs. 9-12, the triangle is defined by vertices indicated as LowPt, Midst and MaxPt, with MaxPt being 
the vertex having the greatest, or most positive distance from the Cover Plane in the direction of the normal vector 
LowPt being the vertex having the smallest, or most negative distance from the Cover Plane in the direction of the normal 
vector and MidPt being the remaining vertex. The designation kmax is the projection of MaxPt onto the Cover Plane 
the designation kmed is the projection of MidPt onto the Cover Plane; and the designation kmm is the projection of LowPt 
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onto the Cover Plane. The designations hmax, hmid ana hmin are respective distances of the vertices from the Cover 
Plane, with the distance being positive if the vertex lies on the same side of the Cover Plane that the normal vector (e.g., 
PlaneNorm) is pointing. The line I1-I2 is the segment defined by the intersection of the triangle with the Cover Plane. ' 
[0093] The following characteristics are then calculated: 

[0094] Projected Area: The projected area corresponds to a flat area (in the horizontal plane) that would be covered 
by the absorbent structure 31 if the absorbent structure were laid on a flat surface. The projected area is calculated by 
projecting the triangles of the upper surface 41 STL data file onto the Cover Plane and summing the areas of the projected 
triangles. Each of the following characteristics is normalized by dividing by the projected area. 

[0095] Surface Area: The surface area is the sum of the un-projected areas of all of the triangles described in the 
upper surface STL data file. 

[0096] Open Space Under Load: The open space under load, referred to in the Appendix A code as "volume" corre- 
sponds to the total amount of open, or air space between the liner 27 and the upper surface 41 of the absorbent structure 
31 when the absorbent structure is under a 0.05 psi (0.345 kPa) load. The open space is calculated by summing the 
volumes defined by right triangular prisms made by each of the triangles and their respective projections onto the Cover 
Plane. The method for calculating the volume associated with each individual triangle depends particularly on the triangle 
type discussed previously. For example, the volume cf a Type I triangle is the volume of the triangular pyramid defined 
by i 1 , 12, kmed and MidPt plus the volume of the rectangular pyramid defined by the points kmed, kmin, MidPt and LowPt 
and the apex 12. The volume of a Type II triangle is simply the volume of the triangular pyramid defined by 11 12 kmin 
and LowPt With reference to Fig. 10, the volume of a Type III triangle is calculated as the volume of a right triangular 
prism having a base defined by kmin, kmed and kmax and a height of hmax, plus the volume of a pyramid having a 
quadrilateral (Kt K2 5 LowPt, MidPt) as its base and the distance between MaxPt and K1 as its height. For a Type IV 
triangle, there is no volume between the triangle and the Cover Plane because all of the vertices of the triangle lie on 
or above the Cover Plane, 

[0097] Contact Area Under Load: The contact area under load corresponds to the total contact area between the liner 
27 and the upper surface 41 of the absorbent structure 31 when the absorbent article is under a uniform 0.05 psi (0.345 
kPa) load. The contact area under toad is calculated as the sum of the contact areas of each triangle with the Cover 
Plane, depending on the triangle type. For example, for Type ! triangles, the contact area is the area of the triangle 
defined by 11, !2 and kmax, For Type II triangles, the contact arena is the area of the quadrilateral defined by kmax. 
kmed, 11 and 12. There is no contact area for the Type III triangles because the triangle is completely below the Cover 
Plane. For Type IV triangles, the contact area is the area of the triangle defined by kmin, kmed and kmax. 
[0O98J Contact Perimeter Under Load: The contact perimeter under load corresponds to the total perimeter around 
the contact areas between the liner 27 and the upper surface 41 of the absorbent structure 31 when the absorbent article 
21 is under a uniform 0.05 psi (0.345 kPa) load. The perimeter is calculated as the sum of all line segments h -12 defined 
by the Intersection of the individual triangles with the Cover Plane. 

[0099] Vertical Area: The vertical area corresponds to that portion of the surface area of the upper surface 41 of the 
absorbent structure 31 that is oriented generally in the thickness or z-direction, e.g., norma} to the longitudinal and lateral 
axes of the absorbent structure 31. The ability of the absorbent structure 31 to resist overall thickness compression 
under load is at least in part due to the amount of material aligned in the direction of compression. The vertical area 
provides an indication of such an ability and is calculated as the sum of the components of the individual triangles of the 
upper surface 41 STL data file that are parallel to the vector normal to the Best Fit Plane and Cover Plane (e a 
PlaneNorm). This is equivalent to multiplying the surface area of the triangle by the length of the cross product between 
the PlaneNorm and the normal vector of the triangle. 

[0100] In accordance with one embodiment of the present invention, the three-dimensional topography of the upper 
surface 41 of the absorbent structure 31 is such thatthe upper surf ace has a vertical area per projected area as determined 
by the Topography Analysis Method in the range of about 0.1 to about 0.5 cmZ/cm*, more suitably in the range of about 
0.1 4 to about 0.4 cm 2 /cm 2 , and even more suitably about 0.2 cm 2 /cm 2 . 

[0101] The contact perimeter under load per projected area of the upper surface 41 of the absorbent structure 31 as 
determined by the Topography Analysis Method is suitably at least about 1 cm/cm*, and more suitably at least about. 

1 .3 cm/cm 2 . 

[0102] The upper surface 41 of the absorbent structure 31 has an open space under load per projected area as 
determined by the Topography Analysis Method that is suitably in the range of about 0.05 to about 1 cm 3 /cm 2 more 
suitably about 0.1 to about 0.6 cm 3 /cm2, and even more suitably about 0.3 cm 3 /cm 2 it is also contemplated that the 
open space under load per projected area of the upper surface 41 of the absorbent structure 31 as determined by the 
Topography Analysis Method may be greater than 1 cm^/crn? without departing from the scope of this invention. 
[0103] The total surface area of the upper surface 41 of the absorbent structure 31 per projected area as determined 
by the Topography Analysis Method is suitably greater than 1 .00 cm 2 /cm 2 , more suitably at least about 1 .05 cm 2 /cm 2 
and even more suitably at least about 1.10 crn 2 /cm 2 . 

[0104] In one embodiment of a method of the present invention for making an absorbent structure 31 having a three- 
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dimensional topography on each of the upper and lower surfaces 41 . 43 of the absorbent structure, a non-woven web 
comprising absorbent fibers and binder material as described previously is suitably formed by conventional airiaying 
techniques to have generally planar (e.g., flat) upper and lower surfaces (e.g., it has no three-dimensional topography). 
As used herein, the term "airlaid" or "airiaying" refers to a process of producing a non-woven web wherein fibrous and/or 
particulate web components (e.g.. the absorbent fibers and , optionally, binder material and/or superabsorbent material) 
are commingled in an air-stream and delivered onto a forming surface. There are a number of commercial processes 
available to produce airlaid absorbent structures. For example, airlaid processes are available from Danweb Corp. having 
offices in Risskov, Denmark, and from M&J Forming Technologies having offices in Horsens. Denmark. Suitable airiaying 
processes are also disclosed in U.S. Patent Nos., 4,640,810; 4,494,278; 4,351 ,793 and 4,264,269. 
[01 OS] The initial properties of the absorbent structure produce specific characteristics in the final topographical ab- 
sorbent structure. For example, initially formed absorbent structures (e.g., prior to imparting topography to the upper 
and lower surfaces) having a range of densities can be used, such as in the range of about 0,02 g/cc to about 0.60 g/cc. 
Absorbent structures with lower densities tend be more formable and therefore tend to produce final topographical 
absorbent, structures that have similar basis weights throughout the structure. In that case the basis weight at the peaks 
of the upper surface tend to be generally similar to the basis weight at the valleys of the upper surface. 
[0106 J Higher density absorbent structures such as those having a density greater than about 0 12g/cctendto already 
have strong bonds that are formed in the airiaying process. When pressed to obtain the topographical surface properties 
they tend to stretch and can even tear. In these cases the basis weigh! and density of the structure can be changed 
substantially. Such shifts in basis weight can lead to shifts in local density, thereby resulting in absorbent structures with 
density gradients. The design of the mold plates (described later herein), the forming process method, heating method, 
and temperature ail affect the degree of stretching and basis weight redistribution that takes place during the forming 
process. As an additional example, the absorbent structure is suitably initially formed to have a density in the range of 
about 0.2 g/cc to about 0.02 g/cc, more suitably in the range of about 0,10 g/cc to about 0.04 g/cc, and even more 
suitably in the range of about 0.07 g/cc to about 0.05 g/cc. 

[0107] Absorbent structures 31 having different basis weights at the upper surface peaks 51 than at the upper surface 
valleys 53 may provide beneficial performance characteristics. For example, absorbent structures 31 having a relatively 
lower basis weight at the peaks 51 of the upper surface 41 than at the valleys 53 of the upper surface tend to have lower 
rewet and a reduced initial (first insult) intake time, As a further example, in one embodiment the absorbent structure 
31 may suitably have an upper surface peak 51 basis weight to upper surface valley 53 basis weight ratio of less than 
about one, and more suitably less than about 0.8. 

[0108] The absorbent structure 31 may alternatively be' formed in another conventional manner, such as by being 
air-formed, co-formed, wet-layed : bonded-carded or formed by other known techniques in which f ibrous and/or particulate 
materials are used to form a non-woven web. The absorbent structure 31 may also be a foam structure or it may be a 
laminate in which two or more webs are formed separately and then laminated together. 

[0109] Where heat activatabie binder material is present in the absorbent structure, the absorbent structure is then 
heated to a temperature sufficient to activate the binder material to form inter -fiber bonds within the absorbent structure, 
andpiaced between opposed mold surfaces (indicated generally at 91 and 93 in Fig. 1 3). For example, in one embodiment 
the binder material may be suitably heated to a temperature in the range of about 95° to about 200°C. As an example, 
where the binder fiber is T255 binder fiber commercially available from KoSa, the web is heated to at least about 230° F 
(1 1 0°C). With further reference to Fig. 1 3, the mold surfaces 91 , 93 have respective mold pattern corresponding to the 
three-dimensional topographies to be imparted to the upper and lower surfaces 41 , 43 of the absorbent structure 31 , 
The heated absorbent structure 31 is placed between the mold surfaces 91 , 93 while the binder fiber is activated so that 
the absorbent structure takes on some portion of the topography of the mold surfaces 91 , 93. The material is subsequently 
allowed to cool below the activation temperature of the blinder material to inhibit any further deformation of the absorbent 
structure, thereby maintaining the topography imparted to the upper and lower surfaces of the absorbent structure. 
[0110] in the example illustrated in Fig. 13, portions of the moid surfaces 91, 93 are broken away to show the respective 
patterns on the mold surfaces. The upper mold surface 91 has depressions 95 formed therein which are generally circular 
in horizontal cross -section to impart generally circular surface features 45 to the upper surface 41 of the absorbent 
structure 31. The lower mold surface 93 has bumps, or pins 97 which are generally cross-shaped: or plus-shaped in 
horizontal cross-section to form the peaks 57 in the lower surface 43 of the absorbent structure 31. The depressions 95 
in the upper moid surface 91 and the pins 97 of the lower mold surface 93 are suitably sized relative to each other to 
permit at least partial nesting of the pins within the depressions of the upper mold surface as shown in Fig. 14. 
[0111] in one embodiment, such as that shown in Figs. 1 5A and 15B,the opposed mold surfaces 91 , 93 are respectively 
defined by inner surfaces 101, 105 of opposed moid plates 103, 107 The mold patterns defined by the inner surfaces 
101, 105 of the mold plates 103, 107 may be non-shaped and/or otherwise substantially larger than the desired size of 
the absorbent structure 31 whereby the absorbent structure is cut from a larger absorbent structure after the three- 
dimensional topographies are imparted to the upper and lower surfaces 41 , 43. Alternatively, the mold patterns may be 
substantially the same size as the desired absorbent structure 31 so that little or no cutting is required after molding. 
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Additional examples of suitable mold surface patterns are shown in Figs 16A and 16B, l7Aand i?B and 18A and IBB 
and described later herein. It is understood, however, that mold surface patterns other than those shown in Figs. 15A. 
15B, 16A, 16B, 17A, 1/6 and 18 A, 1 BB may be used depending on the desired three-dimensional topographies to be 
imparted to the upper and lower surfaces of the Absorbent structure. 

[0112] in an alternative embodiment shown in Fig. 19, the mold surfaces 91. 93 are formed on opposed rolls 111,113 
disposed on a commercial feminine care pad manufacturing line (not shown). Such manufacturing lines are known to 
those skilled in the art for assembling feminine care pads at commercial production rates from moving webs of materia! 
as the material webs are transported in a machine direction and will not be described in further detail herein except to 
the extent necessary to disclose the present invention. The opposed rolls 111,113 are disposed along the manufacturing 
line and are arranged relative to each other to define a nip 115 through which an absorbent structure web, such as a 
pre -forme airiatd fibrous web ? passes upon movement of the web in the machine direction. The rotational speed and 
phasing of the opposed roils 111, 113 is such that the patterns of the moid surfaces 91 , 93 formed on the rolls intermesh 
as the absorbent structure web passes through the nip 1 1 5 defined between the rolls, thereby imparting the respective 
three-dimensional topographies to the upper and lower surfaces 41 , 43 of the absorbent structure web. The web may 
is be cut into discrete absorbent structures 31 downstream of the rolls 1 1 1, 1 13 or upstream of the roils before the three- 
dimensional topography is imparted to the upper and Sower surfaces of the absorbent structure, 

[0113] The absorbent structure web is suitably heated to activate the binder material prior to the web passing through 
the nip 1 15 between the opposed rolls 111,113. In another embodiment, only the rolls 111, 113 are heated, In such an 
embodiment, the basis weight of the absorbent structure web may be redistributed as the three-dimensional topography 
is imparted to the upper and lower surfaces 41, 43 thereof, e.g., by redistributing, stretching and/or separating the 
absorbent fibers at the peaks 51 , 55 and/or valleys 53, 57 of the upper and lower surfaces 41 , 43 so that the. basis weight 
of the absorbent structure 31 at the upper surface peaks is substantially less than or substantially greater than the basis 
weight of the absorbent structure at the upper surface valleys. In another embodiment, both the rolls 1 1 1 , 11 3 and the 
absorbent structure web may be heated prior to the web entering the nip 1 1 5 formed by the rolls. 
[0114] With reference back to Fig. 14, the mold surfaces 91 , 93 are suitably configured relative to each other to allow 
a predetermined penetration depth O, or compression depth, upon urging of the moid surfaces together with the absorbent 
structure 31 therebetween. The penetration depth O refers to the penetration of the pins 97 of the lower mold surface 
93 into the corresponding depressions 95 of the upper mold surface 91 being less than the depth at which the pins would 
contact the upper moid surface. The penetration depth O and the relative sizes of the pins 97 of the lower mold surface 
93 and the depressions 95 of the upper mold surface 91 together define a compression thickness T at the tops of the 
pins (e.g., the spacing between the pins and the tops of the corresponding depressions of the upper moid surface) and 
a compression thickness B at the bases of the pins (e.g., the spacing between the upper mold surface at the bases of 
the depressions and the lower moid surface at the bases of the pins).. 

[0115] The compression thickness T generally defines the thickness and/or density (depending on the basis weight 
profile of the absorbent structure 31 prior to compression) of the absorbent structure at the peaks 51 of the upper surface 
41 and the compression thickness B generally defines the thickness and/or density of the absorbent structure at the 
valleys 53 of the upper surface, Depending on the relative sizes of the depressions 95 of the upper mold surface 91 and 
the pins 97 of the lower mold surface 93, the compression thickness T and or density of the absorbent structure 31 at 
the peaks 51 of the upper surface 41 may be less than, equal to or greater than the compression thickness B of the 
absorbent structure at the valleys 53 of the upper surface without departing from the scope of this invention. 

Experiment 

[0116] An experiment was conducted to determine the intake and rewet performance characteristics of absorbent 
45 structures formed in accordance with the present invention. In the experiment, absorbent structures 31 were formed 
from about 90% by weight fluff pulp commercially available from Weyerhauser of Federal Way, Washington, U.S.A. as 
model designation NF-401 and about 1 0% by weight bicomponent binder fiber commercially available from KoSa of 
Houston, Texas, U.S.A. as model designation T255. The absorbent structures 31 were initially airlaid by a suitable 
airiaying process as described previously and were sized or otherwise cut to approximately 8 inches by 105 inches 
(20.32cm by 26.67cm). One set of absorbent structures 31 was formed to have a generally uniform basis weight of about 
120 grams per square meter (gsm) and another set was formed to have a generally uniform basis weight of about 225 
gsm. The actual basis weight was suitably within +/- 5% of the target basis weight. The absorbent structures we re formed 
to have an average density (prior to processing that created the surface topography) in the range of about 0 054 g/cc 
to about 0.066 g/cc. 

[0117] ^ Mold plates 103, 107 used to form the three-dimensional topography on the upper and lower surfaces 41 , 43 
of certain ones of the absorbent structures included the mold plates shown in Figs. 15 A, 158, 16A, 16B. and 17A, 17B 
each measuring about 5 inches by about 20 inches (1 2.7 cm by about 50.8 cm) and the mold plates shown in Figs". 1 8A 
1 8B S each measuring about 8.5 inches by 1 1 inches (about 21 .6 cm by 27.9 cm). The mold plates 1 03, 1 07 were placed 
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in a heated platen press (not shown), such as that available from Carver Press of Wabash, Indiana, U.S.A.. under mode! 
#3895 4D10A00. The surface area of the outer (fiat) surface of one of the moid plates 103 was measured and the 
pressure required to apply approximately 6,500 psi (44,817.5 kPa) was calculated. For example, the flat surface area 
of the moid piate i 03 of Fig, 1 8a was about 600 cm 2 , requiring a platen pressure of aoout 1 0,000 psi (68 950 kPa) The 
platen press was preheated to about 230° F (1 10 C C). 

[01 1 8] After the platen press was heated the moid plates 1 03 s 1 07 were heated by pressing them in the platen press 
for 42 seconds without any material. Additional preheating of the plates 103 f 107 was done on any plate that had not 
recently been used. The absorbent structure as initially formed was placed centrally on the lower mold piate 1 07 so that 
approximately 0.25 inches (0.64 cm)of the lower piate extended out beyond the ends and side edges of the absorbent 
structure. The upper mold piate 103 was then placed over the lower moid plate 107, with the exposed portion of the 
lower mold plate used to align the plates. The expose portion of the lower moid plate 107 and the upper mold plate 103 
were partially pressed into each other to ensure proper alignment of the plates. The required pressure was then applied 
to the mold plates 103, 107 to thereby compress the absorbent structure 31 and, as described previously, to impart the 
mold surface patterns to the upper and lower surfaces 41, 43 of the absorbent structure. The plates were pressed 
together for 42 seconds, and then opened. The mold plates and materia! were removed from the press. The top plate 
was carefully removed from the material to prevent deformation of the material before the binder material had sufficiently 
cooled. 

[0119] Five different mold surface patterns were used, one to impart a compressed but otherwise fiat (non-three- 
dimensional) topography to the upper and lower surfaces 41 , 43 of the absorbent structure 31 and four different patterns 
to impart four different three-dimensional topographies to the upper and tower surfaces of the absorbent structure. 

1) Figures 15A and 15B illustrate mold plates 103, 107 having moid surfaces 91, 93 patterned to impart a three- 
dimensional topography to the upper and lower surfaces 41 , 43 wherein the peaks 51 , 55 of the upper and lower 
surfaces are generally hexagonal in horizontal cross-section. The hexagon shaped depressions 95 in the upper 
mold piate 103 (Fig. 15A) are spaced center to center from each other a distance of about 2.0 cm. as are the pins 
97 of the lower mold plate 107. The sides of the hexagonal pins 97 (at the top thereof) are each about 5 mm and 
the height of each pin is about 0.3 cm. The mold plates 103, 1 07 are configured to impart a feature density to the 
upper surface 41 of the absorbent structure 41 of about 0.29 per square centimeter of projected area. 

2) Figures 16A and 168 illustrate mold plates 103, 107 having mold surfaces 91, 93 patterned to impart a three- 
dimensional topography to the upper and lower surfaces 41, 43 wherein the peaks 51, 55 of the upper and lower 
surfaces are generally triangular in horizontal cross-section. The triangular shaped depressions 95 in the upper 
mold plate 103 (Fig. 16A) are equilateral triangles spaced center to center from each other a distance of about 0 9 
cm s as are the triangular shaped pins 97 of the iower mold plate 107. Each of the triangular pins 97 has side lengths 
(at the top thereof) of about 5 mm. The height of each triangular pin is about 0.3 cm. The mold plates 1 03, 1 07 are 
configured to impart provide a surface feature density on the upper surface 41 of the absorbent structure 41 of about 
1.18 per square centimeter of projected area. 

3) Figures 17A and 17B illustrate mold plates 103, 107 having mold surfaces 91, 93 patterned to impart a three- 
dimensional topography to the upper and lower surfaces 41, 43 wherein the peaks 51, 55 of the upper and lower 
surfaces are generally square in horizontal cross- section. The square depressions 95 in the upper moid plate 103 
(Fig. 17A) are spaced center to center from each other a distance of about 0.95 cm, as are the square pins 97 of 
the lower mold plate 107, The square pins 97 are sized to have side lengths (at the top thereof) of about 3.5 mm 
The height of each pin 9 7 is about 0.3 cm. Tne mold plates 1 03. 1 07 are configured provide a surface feature density 
on the upper surface 41 of the absorbent structure 41 of about 2,2 per square centimeter of projected area. 

4) Figures 18A and 1 8B illustrate mold plates halving moid surfaces configured to imparl a three-dimensional 
topography to the upper and lower surfaces 41, 43 wherein some of the peaks 51, 55 and valleys 53, 57 of the 
upper and tower surfaces 41, 43 are generally serpentine and others are generally circular in horizontal cross- 
section. The serpentine channels formed in the upper mold plate are generally about 0.46 cm in cross-section and 
provide a surface feature density of about 0.79 per square cm of projected area. The width of the bond pattern on 
the upper surface of the moid plate was 0.8 mm. The depth of the bond pattern was 0.3 cm. The serpentine pattern 
had a portion that was approximately a sine wave with a wavelength of 1 .75 cm and an amplitude of 0.24 cm. The 
bottom mold piate also had a pattern depth of 0.3 cm and a bond pattern width of 0.8 mm at its upper surface. The 
sinusoidal wave portion of the pattern had an amplitude of 0.24 cm and wavelength of 1 .75 cm. The circular portion 
had a diameter of 1 .0 mm. 

[01 20] The absorbent structures were compressed between the moid piates 1 03, 1 07 to either a full penetration depth 
o (Fig. 14) or to one-half of the penetration depth for a duration of 42 seconds, With reference to Fig. 20, to achieve a 
one~half penetration depth, the depth of the moid surface pattern on each of the upper and lower moid plates 1 03. 107 
of a respective pair of plates was measured to determine which plate had the smallest depth (the smallest depth being 
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labeled as H 1 and the depth of the other plate being H 2 in Fig. 20). This depth (H n ) was then divided by two. Metal shim 
stock 250 was placed between upper and lower platens, respectively designated 25-1 and 253 in Fig, 20. The shim stock 
thickness was chosen so that when the plates 1 03, 1 07 were urged together by the platens 251 , 253, penetration of the 
pins on the mold surface of the plate opposite the plate having the smallest depth was limited to one- half the smallest 
penetration depth (K,). Absorbent structures made at "fun" penetration depth were made without shim stock to limit the 
penetration of one piate into another. The full pressure of the press is exerted onto the material to impart the topography 
into the web. 

[01 21 ] The various absorbent structures 31 formed for testing are set forth in the table of Fig. 24. Two control absorbent 
structures 31 (one having a gsm of about 120 and the other having a gsm of about 225) were not further processed after 
air-faying (e.g., they remained uncompressed and had no three-dimensional topography). 

[0122] For each absorbent structure 31, 4 inch by 4 inch (10.16 cm by 10.16 cm) samples were cut therefrom, taking 
care not to stretch or otherwise distort the material. Samples of each absorbent structure were split randomly into two 
sets. Samples from one set were used in to measure their intake and rewet properties. Samples from the second set 
were used to measure the overall thickness of the sample for later use with the Topography Analysis Method. These 
samples were sent to Laser Design Inc. of Minneapolis, Minnesota for scanning. Figures 21 and 22 illustrate a sample 
holder, generally indicated at 201 , for holding the absorbent structure sample during scanning. The sample holder 201 
generally comprises a pair of opposed, acrylic plates 203a, 203b, each having dimensions of about 13.5 cm by 13.5 cm 
and a central, generally octagonal opening 205. Bolt holes 206 (four of them) are disposed generally adjacent the corners 
of each plate 203a. 203b to accommodate a bolt 207 and a coil spring 209 axially mounted on the boit between the 
plates. A wing nut 21 0 is threadably received on each bolt 207 A set of four pin holes 21 1 is also formed in each piate 
203a, 203b to receive retaining pins 213 therethrough for purposes which will be described. At least one insert (not 
shown) is sized for being received in the octagonal opening 205 of the lower plate 203b. Alternate sample holding fixtures 
can be designedto hold materials that are smaller without departing from this general approach. Fixtures must be capable 
of holding the material in a flat state without movement and allow simultaneous unobstructed viewing of both sides of 
the material 

[0123] To scan the absorbent structure sample, the lower plate 203b of the sample holder 201 was placed face down 
on a flat surface with the bolts 207 extending up through the boit holes 206 in the lower plate and the insert was inserted 
into the central octagonal opening 205, The absorbent structure sample was centrally placed on the lower plate 203b. 
The springs 209 were then axially mounted on the bolts 207 and the upper piate 203a was placed over the absorbent 
structure sample with the bolts passing outward through the bolt holes 206 in the upper plate. The wing nuts were 
threaded onto the bolts 207 and tightened until the plates 203a, 203b just touched the upper and lower surfaces 41 , 43 
of the absorbent structure sample. The retaining pins 213 were inserted through the pin holes 21 1 in the upper plate 
203a and into the absorbent structure sample to retain the sample in the holder 201. The holder 201 (with the sample 
retained therein) was then lifted off of the flat surface, leaving the insert, and positioned on the scanning device for 
scanning. Each- of the upper and lower surfaces 41, 43 of the sample was then scanned to derive point cloud data. The 
point cloud data was converted into triangle data which was then converted into the upper surface (or "front") STL data 
file, and the combined (upper and lower surface) STL data file. 

[0124] The STL data files corresponding to each of the samples were then subjected to the Topography Analysis 
Method set forth herein to determine various upper surface characteristics of the absorbent structures. More particularly,, 
three subsets of each STL data file, each subset corresponding to either an approximately 1 inch by 1 inch (2,54 cm by 
2.54 cm) square portion of the absorbent structure sample or to a square portion of the absorbent structure sample sized 
sufficient to contain at least one and a half full repeats of the upper surface topography pattern in both the longitudinal 
and lateral directions, were generated. The subsets were analyzed using the Topography Analysis Method and the 
results were averaged to determine the projected area, total surface area, vertical area, contact area under load, perimeter 
under load and open space under load defined by the upper surface of each sample. The results are tabulated in the 
table shown in Fig. 24, with the total surface area, vertical area, contact area under load, perimeter under load and open 
space under ioad normalized by dividing by the projected area. 

[0125] Additional 4 inch by 4 inch (10.16 cm by 10.16 cm) absorbent structure samples of the subject absorbent 
structures 31 were used to perform an Intake and Rewet Test as set forth later herein to determine the liquid intake and 
rewet properties of the absorbent structures. Intake measures the amount of time needed for a liquid, e.g., menses, to 
be taken into the absorbent structure 31 upon repeated insults thereof. Rewet measures the amount of liquid, e.g. 
menses, that flows back to the outer surface of the absorbent structure 31 (after taking in at least three insults) upon 
the application of a compressive pressure to the absorbent structure. The results of the Intake and Rewet Test are 
provided in the table of Fig. 25. 

[01 28J Typically, there is an inverse relationship between intake results and rewet results as evidenced by comparinq 
the materials with the flat topography at half and full depth in the table of Figure 25. The one-half penetration depth flat 
samples had betterintake times (faster intake) and worse rewet (higher rewet) than the flat samples withthefuli penetration 
depth compression (e.g., having higher density). However, absorbent structures formed in accordance with the present 
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invention simultaneously improved both intake and rewet. 

[0127] Results from this experiment were used to generate a linear regression model that used the topographical 
features of the upper surface of the absorbent structure samples as the independent variables, and the intake/rewet 
results as the dependent variables. Simple regression analysis was done to verify the independence of the topographical 
features. A relevant statistical model was found for each triple gush insult and for the rewet The statistics for the models 
are as follows: 



Predicted Property 


Adjusted R-Square for model 


Likelihood the model is actually a constant. 


1 st intake 


0.41 


0.01 


2 nd intake 


0.77 


<0.001 


3 rd intake 


0.69 


0.002 


Rewet 


0.79 


<0.001 



[0128] Thus, the topographical properties of the upper surface of the absorbent structure as determined by the To- 
pography Analysis Method are meaningful drivers for controlling liquid movement, and in particular intake and rewet, in 
absorbent structures. Using this information it is possible to design absorbent structures having surface topographies 
that provide desired absorbent properties. 



Intake and Rewet Test 



[0129] The intake and Rewet Test determines differences between absorbent structures designed for absorption of 
menses in the rate of intake and the amount of flow back to the surface (e.g., rewet) of the absorbent structure under 
pressure when at most three insults of menses simulant are applied to the absorbent structure, with time allowed for the 
simulant to distribute within the absorbent structure between insults. 

[01 30] For each of the tests done in the experiment, one of the absorbent structure samples described previously and 
set forth in the table of Fig. 24 was used as the upper layer in a two layer system. The lower layer was of equal size 
relative to the upper layer and comprised a 225 gsm airlaid material made with 75% N F-41 6 fluff pulp from Weyerhaeuser, 
10% T-255 bicomponent binder fiber from <oSa ; and 15% SXM-9543 Superabsorbent particles from Stockhausem 
Additionally a 0.6 osy (20 gsm). spunbond fabric was used as a liner overlaying the upper layer and contained 0.45% 
Ahcovel surfactant. 
[0131] Equipment Needed: 

Acrylic rate block (Figs. 23A and 23B) 

5 ml capacity pipettor (e.g., the pipetman P5000 available from Gilson Inc, Middleton, Wl.) 
Small beaker; 

Menses simulant warmed in bath for 10 minutes to 26°C; 

Blotter paper - Verigood, White cut to about 7.6 cm by 12.7 cm. Two sheets per absorbent structure being tested; 

Small spatula or stirrer; 

5 mi funnels for rate block: 

Stop watch 

One or two timers 

Gauze or paper towels for clean up 

10% CHLOROX solution 

Electronic balance accurate to 0.01 grams 

Test Stand (Figs. 26A and 26B) 

[0132] The rate block (shown in Figs. 23A and 23B and indicated generally at 301) is made of clear acrylic and is 3 
inches (76.2 mm) wide by 2.87 inches (72.9 mm) deep (into the page) by 1 .25 inches (31,8 mm) in height. The rate 
block 301 includes a central portion 303 projecting out from the bottom of the block and having a height of about 0.125 
inches (3.2 mm) and a width of about 0.B86 inches (22.5 mm). The rate block 301 has a channel 305 with an inside 
diameter of 0.188 inches (4.8 mm) that extends diagonally downward from one side 307 of the rate block to a center 
line 309 thereof at an angle of about 22 degrees from horizontal. The channel 305 may be made by drilling the appropriately 
sized hole from the side 307 of the rate block 301 at the proper angle beginning at a point 0.71 6 inches (18.2 mm) above 
the bottom of the rate block; provided, however, that the starting point of the drill hole in the side must be subsequently 
plugged so that menses simulant will not escape therefrom. 



16 



BP 1 633 295 B1 



[0133] A top hole 31 1 has a diameter of about 0.312 inches (7.9 mm), and a depth of 0.625 inches (15.9 mm) so that 
it intersects the channel 305. The top hole 31 1 is centered 0.28 inches (7.1 mm) from the side 3G7 and is sized for 
receiving a funnel 313 therein, A center bore 315 allows viewing of the progression of the menses simulant as it is taken 
into the absorbent structure and is ovate in cross-section. The center bore 315 is centered width-wise on the rate bock 
301 and has a bottom hole width of 0.315 inches (8 mm) and enlarges in size from the bottom of the rate block, for ease 
of viewing, to a width of 0.395 inches (10 mm). The top hole 31 1 and center hole 315 may also be drilled into the rate 
block 301 . The rate block as an average weight of 161 .9 grams and therefore exerts a pressure of 0.62 kPa over an 
area of 25.6 cm 2 . 

[0134] The test stand (shown in Figs. 26A and 28B and indicated generally at 401) comprises a 7.75 inch by 1 0 inch 
(1 9.7 cm by 25.4 cm) platen 403 supported by a pneumatic cylinder 405 and piston 407 below a fixed plate 409. A hot 
water bottle 411 si2ed approximately 7.5 inches by about 10.75 inches (19.05cm by 27.3cm) and filled with water is 
seated on the platen 403 for supporting the sample to be tested. The piston 407 is moveable via pneumatic pressure 
within the cylinder 405 to raise the platen 403 (and the hot water bottle 41 1 and sample supported by the platen) toward 
the fixed plate 409 to generally squeeze the sample between the hot water bottle and the fixed plate 409. The pressure 
within the cylinder 405 is regulated by a suitable pressure regulator (not shown). The hot water bottle 411 evenly 
distributes pressure evenly across the test sample, which may or may not have the same height in the center than it 
does at its edges For that reason the hot water bottle 41 1 must be sufficiently filled to allow equal redistribution of the 
pressure. 



20 Menses Simulant: 

[0135] The menses simulant used for the Intake/Rewet Test is intended to simulate menses in its liquid handling 
properties. The simulant is made by Cocalico Biologicals, Inc. of Reamstowm Pennsylvania, U.S.A. and is composes 
of swine blood and chicken egg whites. It has a Hematocrit value of 30% ± 2% and a bioburden of <250 CFU/mL Such 
25 B menses simulant is known to those skilled in the art and is described in U.S. Patent No, 5,883,231. Established 
guidelines for handling blood-borne pathogens, including personal protection, handling and post-use sterilization must 
be followed when working with the swine blood based menses simulant. 

[0136] Prior to using the menses simulant for the Intake/Rewet Test, the simulant is removed from the refrigerator 
and placed in a water bath for 10 minutes at 28°C, Before cutting open the bag for use, the bag is massaged between 
30 hands for a few minutes to mix the simulant which will have separated in the bag. The bag tubing is then cut and the 
amount of simulant needed for testing is poured into the small beaker The simulant in the beaker is stirred slowly with 
the small spatula to mix thoroughly. 



Test Procedure; 

35 

[01 37] The two blotters are weighed dry, The rate block 301 is aligned such that the long direction of the central portion 
303 is aligned with what would be the length direction of a product containing the material. This is commonly the MD of 
the material. The rate block 301 is then placed in the center of the sample to be tested and the sample is insulted with 
2.0 ±0.01 mi of the menses simulant from the pipettor into the funnel 313. The stopwatch and timer are started simuh 
40 tanecusly when the first insult reaches the test material. The time needed for the simulant to be taken into the absorbent 
structure sample is recorded as the first intake time (e.g., in seconds). The stopwatch is started at the beginning of the 
insult and stopped when the fluid has been absorbed below the liner. The timer remains on and is used to indicate when 
subsequent insults are completed. If a ring of simulant remains around the inside of the rate block 301 , this should be 
ignored. 

45 [0138] When the timer indicates nine minutes have elapsed since the start of the test, a second insult of 2 ±0.01 mi 
of menses simulant is applied to the absorbent structure sample and the time needed to taken in the simulant is recorded 
as the second intake time. When the timer indicates eighteen minutes have elapsed since the start of the test the 
procedure is repeated tor a third insult to measure and record a third intake time. In the event the intake time is greater 
than 9 minutes the test is stopped for that sample. 

so [0139] When the timer indicates twenty-seven minutes have elapsed since the start of the test, the rate block 301 is 
removed from the sample and the two dry, pre-weighed blotters are placed on top of the sample. The blotter papers are 
centered over the center of the wetted area. The sample and blotters are together placed on the hot water bottle 41 1 in 
the test stand 401 and a uniform 1.0 psi (6.9 kPa) pressure is applied to the blotter paper/absorbent structure system 
via the pneumatic cylinder 405 and piston 407 for a period of 1 80 seconds. The blotters are then removed and weighed. 

55 The amount of rewet in grams weight is the difference between the weight of the blotters when wet and the weight of 
the blotters when dry. 

[0140] The Intake and Rewet Test is conducted on five absorbent structure samples and the results are averaged to 
obtain the intake times and rewet for a particular absorbent structure. 
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[01 41 ] When multiple lots of menses simulant are used, each sample to be tested is randomly assigned to a particular 
lot of simulant.. 

[0142] While the absorbent article (e.g., the pad 21) is shown and described herein as including only an absorbent 
structure 31 disposed between the liner 27 and the outer cover 29, it is understood that other materia! webs or layers 
may be disposed between the liner and the outer cover, such as between the absorbent structure and the outer cover 
or between the absorbent structures and the liner. For example, one such layer is disclosed in co- assigned U.S. Patent 
application entitled Multilayer Absorbent Article, filed by Fell et aL and referred to therein as a shaping layer. 
[01 43] It will be appreciated that details of the foregoing embodiments, given for purposes of illustration, are not to be 
construed as limiting the scope of this invention. Although only a few exemplary embodiments of this invention have 
been described in detail above, those skilled in the art will readily appreciate that many modifications are possible in the 
exempsary embodiments without materially departing from the novel teachings and advantages of this invention. For 
example, features described in relation to one embodiment may be incorporated into any other embodiment of the 
invention. 

[0144] Accordingly, all such modifications are intended to be included within the scope of this invention, which is 
defined in the following claims and ail equivalents thereto. Further, it is recognized that many embodiments may be 
conceived that, do not achieve all of the advantages of some embodiments, particularly of the preferred embodiments, 
yet the absence of a particular advantage shall not be construed to necessarily mean that such an embodiment is outside 
the scope of the present invention. 

[0145] When introducing elements of the present invention or the preferred embodiment(s) thereof, the articles "a", 
"an", "the" and "said* are intended to mean that there are one or more of the elements. The terms "comprising", "including" 
and "having" are intended to be inclusive and mean that there may be additional elements other than the listed elements. 
[01 46] As various changes could be made in the above construction without departing from the scope of the invention, 
it is intended that ail matter contained in the above description shall be interpreted as illustrative and not in a limiting sense! 

APPENDIX A 

■ (*load the function libraries *) 

[0147] 

« Graphics-Graphics" 

« LinearAlgebra-Orthogonalizatiorr 

m ("Define New Functions*) 

[0148] 
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|<fc». l>r fBP, .JUwU. 1), <CP» _R«&1, [(*Pf BP) 46 fc& (BP # CP) , 

1 

■J Sort 1 t** - * ~ 1 Sqrtl C l~*P * CP) . <~XP * CP) - | <*P - BP) , (AP - BP) - 

(8* - CP) . {BP - CP) + {-hp * CP) . (-AP ♦ CP) J * / (4 <&P -BP) . {AP -BP) > ) } # 0] ] , 

<«Ynic la feJte foncULeet that do£la*« tn* S«Mil«s 

ef tfce point projected £r« PI to Utg pl&n® 4*j:i.&e6*) 
(* by b&ae point, FlftaaBane end tfee fioeml vac tor FleaeKoxs*} 

P»oj«eio^lat e Cemipll«{<{Pl«&eBaa6* JUkel, 1>, {PleneHetsu JBe&l* 1). . 1)}* 

p X - P ls»e^©r» * ( {PI - Pi tofiB« «) .P leaeKooft) J ? 

Atactics aeElnaa «o?«fca of & «Sto«W : et a txrlangl« projected c*s*t© a pa«m®#> 

PirelMt44a»e&«Co^ll«(({PlemQBacH»^ JRoal.< 1)* {PlJk&«&0ra, JReal, X) » {PX, JRvaI , 1} , 
{P3 # _Docil, 1), {P3, JSoaX. 1}}, b py»joCtl^l»tt?lc»QDau>o, PXo&aPorsa^ PX|j 
BP* Pro^c«tPeiat(PZ£aaaaso. ^i&aeSors, P2J * 
CP c PtojoetPolxxt[PXazx^Qaoo, PlanoSosD* P3|# 

{(-ftP*CP). t~A**CP) - ((AP.&P). (AF-BP) ~ (BP - CP) ♦ (BP * CP) * (-AP+CB*) .(-AT + GP)) a 
(4 e*P~BP}*(AP-SlP)))}]y 

{*C*2eulftte tfce 41»touee £ro» poijst 2 ttpe*e«s, to © pia»* t» 5 ©p&co*| 

PtBlota&co^ Co^iXef {{PlwoBaee, ^Eaal, 1), {PleaeHoxn., 1}. |pj, JKmaX, !>}, 

apt tPl- £*limt&£»c2ae* { {pi - Pl«&etoBo| •P&ottottoxxa) * 
3^r^-| (Part (opt, 1| -Part {PI, 1])*2* 

(Part {apt, 2} -Part (PX, 2)J *2« (?«tlflpt, 31 - Part {PS, 3)) "2)1 s 

(t-Blrcct&d Biotaneo io to oletejoeo £tcq point Pi 

to tte plcjco. it io r-o^ctivo i£ Oso point Lc ©* tfco dccoo) 
<-.> 3i£c- ao Uio ai'm! --octcsr io 7tc-iotio3* g^b^^^o ot^nrt^lea * 

&iroesouT»iofc e ce25piloH{PleaoSaoQ, _^oal 4 I), fPioaci^a, _HcoX r 2), _r.ool, X}}* 

Dot i (PI - I»lcsoBaoo) r J # 
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{* Calculate* the distance between, two points*) 
Distance = Compile [{ {PI , _Real , X} # {P2, _Real, 1}}, 

Sqrt[ <Paxt[Pl, 1] ~PartfP2, 1] } * (Part 1} -Part[P2, i}) ♦ 

(Part [PI, 2] - Part[P2, 2] ) * (Par t [ PI , 2] - Part[P2, 2]) + 

(PartJPl, 3 J -Part[P2, 3j ) * <Part[Pl, 3] - Fart{P2, 3] ) ] ] f 

MakeNormal = 

compile [{{Vec, Real, i}} # Size = Sqrt [Part [Vec, 1] ~2 * Part [Vec, 2]~ 2 t Part [Vec, 3] - 2 J 

(Part[Vec # 1) / Size, Part[Vec, 21 / Siae, Part [Vec , 3] / Size)] j 

{★This function returns the pciot where the line defined by pi- 
P2 crosses the plane defined by Plaa&Basa & PlaneNTona*) 

Inters ectPlane ~ 

Compile [ { {PlancBase, J*eal, 1} , {PlaneNorm. JReal, 1}, {Pi, Real, 1}, (P2, _Real, 1}}, 
t- <Part[PlaneBase, 1] *Part[PlaneNorm t l] * Part [PlaasBaae, 2] * Part [PlaneNorTn, 2] + 
Part[PlaneBase, 3] * Part [PlaaeNorm, 3J >- Part [PlaneNorm, 1] * Part [PI , 1} - 
PartlPlaneNoran, 2] * Part [PI, 2) - Part [PlaaeMbrm, 3} * Part [PI, 3]} / 
(PartlPlaixeNonn, 1} * <Part[P2, 1} - Part [PI. f 1] ) f Part f PlaneNorm, 2]* 

<Part[P2, 2] - Part [PI , 2]) + Part [PlaneHorm, 3} * (Part[P2, 3] ~ Part [PI, 3])}; 
PI + t * (P2 - PI) 
1; 

K ('Load the data file*} 
[0149] 

LoadRleName = ,t c:\\temp\mathsine.st1 ", 
SK - ImportfLoadFileLoad]; 

■ ("Define the best fit plane, and find a point on the piane, and its normal*) 
[0150] 



NK s Table [PTl * Part [Part (Part [Part [SK r 1], i] , ij, 15. 
PT2 - Part [Part [Part [Par t[SK, 1] , i] , 1] t 2} ; PT3 = 
Part[Part[Paxt[Part[SK < 1] , i] , 1] , 3]; {(Part (PTl, 1] *Part[PT2, 1} + Part[P73, 1]) /3, 
(Part [PTl, 2] 4 Part ( PT2 , 2] + Part (PT3, 2]) / 3, 

<Part[PTl ? 3] + P»tfc[n2, 3) +Part[PT3, 3]) / 3} t (1, 1, Couat [Part: [SK r 1], FolygonJ ) 1 1 
PlaneA = JPit{NK, (1, x, y} , {x, y} ) ; 

(★Determine the location of the plane that best fits the data set*} 
(* ^termine the "base' 1 point, and the normal vector to the plane*} 

Base K {0 , 0 , Plane*. / . [x 40, y -» 0 } } t 

KVec * {1 , 0 „ Planed / , (x-* 1, y-> 0)} ? 

Wee s (Q , 1, PlaneA /. (x -+ 0 , y 4 1} } j 
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PVee s rvee -S«Be» 

Plaa«Kor» » K&keKonuaiCroaa |l£¥ee - lege, n®e - &&b©] 3 t 
tfee e.«ffifefesr ©£ tfe* triangle to tli« Jt>e*fc fit: pl&*e«) 

o (Birec t**Di» 1 1 . Pl**«»©r»., Patt[ffi« ij J . U, I, Cotmt (P*xtt3X, 2], I*©lFB©tt_3 } I ^ 
U&±eto©s» measured fey Get. Ttxickaeee i£t&er«^| 

tM»*jrur«4 msixi^ & tblcJca«a« sags &t. 0 k 0S pei«) 



{•C&leulat* the diatej&cs to shift the 

*mst lit pi«*t t© ttpproaciiaatc U&e loeafciaa o« tfc« ewer*) 

Corer&ase a Beee ♦ Shi ft Up « PlanaHozmf 



■ (*Now do the main loop. Go through each triangle in the file and calculate relavent parameters*) 
[0151] 



Timing |For|£ » li I>r« jactedU\roa a 0* Pcjcisttt-escTot • 0; Oool^accaroaTet e Of 

VolimeTot » ©# SAxmdartt&fc => a? Periae t&rl.ineo « {> j SiurfArcuit'ofc * On a«% e 0? 
kvy * Or >iv2i e 0 r VaxfeAroa 0 ? el* * lOOj ely • 100* els » 100 r Dl t ICOOj fcfe ■ 106 1 
C2y as 100; c5r » 100? m X0COi c3* « 100? c3y e 100f c3« e 100 f »3 o I&OOj 
cte * 100# C«y * 10C# c?4s » 1D0^ J»* « 10O0 r 1 < Cteru&MF&rt:[S£ # 3L) * Poiys<»_). 

(•Oct fcfcas vorticicc for tt» tri«n£l«4 boirkg etaalyjecMS* ) 
Pr e »urtfparetPcurc(?art 1}, ±3* lj „ 1J > 

P2 « Paxt|F»jrfc{Part(Paj:tlSK, 1|, 11* 1) , 2]? 
P3 « PartlFarttFarttyarttSc;, 1] , 1] . 1J , 3)j 
(«CalcttXcta ttia avaraga / ceafc« of Use tr;Laf*9lo «) 
Ava: • ftvx * Par* [PI , 15 ? 
iV»y s ftvy ♦ Pars. [PI , 2\$ 
hvz = Arrc * Fort (Pi, 3 1 1 

(r.ecsccsrcte a trica*jlc tbat in projoctca oatc Utec cover pla»eo) 
fcl * Pro 3 c<s fci*eizui{ terror Sto 3 c rf Mastc^lcra,, ? 

( cooanturo fc&o diotCiBca iltos oaefc TCrtleo to fete to^er plasa,*) 
fel. = l>irccte^iDt ICcrr^DciBc-, Plcjnoi-ksxiaa, 
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te2 * Ddr*etedD£st(CoverS&0«, PlftaeHon r wj, 
k3 * Dlrected&ivttCever&asa, Plaxtettoxm, t»3 J ; 



(orient tk* »elJ*tA let osrdex of dlfit&Ace fxoa tk» 

^ lfeJ&£5 - ThG analysis n«*edB to Have tke \r articles 1® decaudiag order*) 
If ( (la £ fc2> Hax^t a PI i teast » kli Mi4Pt, e *2j tae4 r k3j 

fcow* t • P3 f ies&i^ * fe3 i bow « kl f hw*d » k2; fcsaift * k3 } s 
1£ | (kl t k3 ) fc« ( fe3 fc h3), MaxPt * FX i tea^ « kl* KidPt * F3 ? fo&e*i e k.3 ; 

Xf ( (k2 ihi) fcfc ( kl £ k3) , K&xpt - P2 j Ssa&& » k2i Kid*t o Plj kaedn kl> 

kowPt « *3 5 tend* • k3 p k&e»t « fea i bad* « hl f ksaim - b») % 
If f <h2 * fc3) 6ft < fc3 * fcij * ' I&f&jtPfe Ft j tea^ B k2i Ki&I^fc c M » tee*! « kl , 

If | (kl fc kl) tl (tlk 4a) , X&^J't * Pi > kmaas © k3i E10»t e f >i, taxetf s la* 

X*awf t * P S * tattle » k2 I faSMUt e k3 / fasi.il » k*j tanxa « ktfj f 
Xf | Cfci3 & kl| fcfc ( fe3 * fal.5 « *Uotf»* » 1*3 S teto o kJ f Ktdfrt a P2 j te^S e fcj t 

UewPt t» Fli kssJJi a kl'i tea^ e k3 ; hsdd » k2| ka&i» a hi) j 

{•calculate axut rfee©*ti tke surface urts, of the triangle, a&d fcki& prelected 

Pxo3©ctedAx*fe * Pre^ectexSJtree <« SurfaeeAxe&[kl» k2 » k3] ; 

(*€&lcrtelate tlut »rB4l to tke fcrlaagle, 

■TrUfesm « HakeNoxauJL I Cross ( (W2 - VI) , (FS - PI)}} i 
CA * Cm»B8CYrUsiorjB v j 

(*««> tJs-o foil^rd^g all Uxroc poia&fco are bclo*r pld^o) 

(ostjcfc a t^rirragie doaD act ccmtxi^mte t© cks pociacter or the contact area*) 

^ppems^tf^ tTrlType, 3 1 f 

SAutudarTot « S&uasdisrYofe «- ^ar£»e^r^a{»l # p2, P3) * 

IfriDOT Cfeiealata the volwxne la two p^rfet. Tltte tixot its * rl^fet tri»gulaf prl3»«) 
VI * [kaaxuaj * Surf «ee£urea [hsdLak* kx&&<l r kme^j i 

tka k tight of tke pyT&scdLd daSijsasi by asutpt ae ap«& ( 
aa&a i fc 4*FS,^ld^t,^i*pt as 
<*i£ tk« t.riosgle i-s o« t-ke |>ia©© Uac» tko voltawt 1® soxa x»o sot k»0* ) 

ISta^ors e UakeHcraial (Creae | <teior3 - tenia) , (loatt - to&ib) |J 1 
P<1 ss Pre j ec tPe la t f fee^d * Newnena f t } 1 

% ~ Piotc»cc[M r lliii-jpt} ; . k as D 
1* 

<*1jC" cclcola'cc tuo arert o£ Use ka^c o5 tMc prr^i^ ) 

C^tkn triaoslc teas* t o£ type 3* cfaee^ te s^a if it ia typo l, 2* or 1^) 
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{•Do the following nhsm tJxmrm is 

«>* **© vwrt4ci«s above th© plAue* aad two boloi* it*| 
5 2CrSisa{l»a*t] > « Si spa « 0 ** ftig»lh»i<j| £ & # 

appej&dToITrlType, 11 % 

(•ThA XX -« oegaaat ie the i&t«r fifettios of the txii&jasl^ with Ums 
XI » Xftt6X6ectFl6ae{Oover&aBs, FloseRertt* XaxPt* K&dF-feJj 
Z2 * Xotar«cct*laae(Ccnrer&aett, Fla&«Kox» f K&xPt, LowPfe} j 
C^Cmle^ilfetft the 1 cout&et ire«« asm the * »ort«ce parte*) 
to OwueurM ts a«tecUrt«+ Surface&xcafXl, . ia, temaxj * 

SfcundarTtat t SXtmdwrtPot + SurfaccAreatil, la, Kidl»t) *Sw£&ceteM|K 8 MidPt. kmlt] * 
POriMtartot n P«ri&*t«rrot + DiatAfecft [ XI . 121 » 
KppetK&To [ *&*-im* t ex tissjio , UL»«({X1. 12)]] , 
*xea£ s Surf aeeAxeatXl, te^4, XXI j 

fcr**3 »DlstaaeatkA*dU kaia)* (Nbsltaal*] * <fccdd-bmiti> /a) i 
VX a &bs Ihsaid) * krsaa / 3 | 

15 

to c&lculata the baigfet of tht iinal volume py-ranid, 

we waist calculate the projection ©f XX *) 
<* onto fcb« plana defined by faaad,knln ay&S p3«) 
If | ClKswTfc $ kasJja } ( ks&«^ a ks&lxt) . 

KewNevn © M&JusHcfK^aX |Craa©| (haacd - fa&ln) * (LowFt - J 1 ? 

P4 * »rojeetPoi«ift[}cmiA« M«wtio«»« Xajt 

b » Die tance { P% , IX) ; 

VX * krea3 ♦ b / 3 j , V2 * Of 

M 

VolmaeTot b Voluatezot ♦ vx * va i 

25 ** Do **** «olloteX»ff wfee» two points art &&®^m tbe flm, and one below*} • 

ZftSisft&rhaaatI > 0 Sign* (hold] a 0 Si^£ta*±»| < o, 
ABpcandTolTtiTypo*. 2) * 

C*The XX-12 octant io the intersection of the. trxcugl© with tn* plcno*} 
xa » Xnt<^s&ot$l£mQlCover&aoo, Pla»oH©r», fcissFt* ieo^Pt) ; 

Pexisa^te^Tet a TeriraetarTot * Distance! XI, 22) ; 
AppeudTo IPeritectorLijoee, kino J (XI. XX))] i 
SJtixttderTet * SfejBDJle«Tot * SurSacfstere4[il» 12, LewPt) $ 
Airea.2 « fAeelr Oa(XX, XX * hula} ; 
VcluneYot » Vol^isoTot * Ahs [bain) * tees2 / J * 
ContaetajteaTot & 

Co»tactAro«Tot ♦ SaxfaceAreaCXl, X2 , teaxj * 5urt«ceA»»f)aaji. toed, XI) 1 



35 



C^do tbe foilcmios if ell tto% pol&« are above «XkO piano*) 
(•ffeCDo to wot co»t.ribufco feo voJtnus^ p^rije^to^.. or S&uooorTot«) 
X£rSi@»£bXJ 6 0 & & SisafbS} £ 0 6& SigotteSj £ 0. 

CoutactlrtjaTot o Coatac-u^aoTot ♦ eurtsceftroQ Jlaaed* kmin« taaostf 1 
J » 

1 1 



46 



m rshow the results from the analysis*) 
[0152] 

so 

LoadFileName 

Tldi 

Tu 

Count [Part[SK, 1], Polygon J 
55 SurfAreaTot 
volumeTot 
Projected A re a 
Contact A re aTot 



23 



EP 1 633 295 B1 



PerimeterTot 
vertArea 



APPENDIX B 



§1 ('Load the function libraries *) 



[0153] 



« Graphics Graphics 

« Statistics Descri ptive Stati sties 



■ (* Define New Functions*) 



[0154] 



i&ThXw in %h& fcvxuetiee that 4e tontine* 

fcfes 4ure& of a tjria» 9 le &®.f£ne& point.® KB, BP. CP*) 

Sux*aceM*efc * Cottpile { { <AF # _Real , 1 j , {pp, ^fioal * %} e f CP, Jfte&l . 1 > > * 

Tt [ (M» # BP) t&. # CP | fefc (BP # CP) , -L Sflfrtt (hP - BP} . {AP - BP) | Sqrt [ 

+ «>). * - » (AP ~ BP] - (BP -CP). (BP -CP) * (— AP * OS»). (~AP 

<# (AP - BP) , (AP-BP)))J< ©)}* 

CfeTHls is too £unetie» eB&t deElaes uut location. 

e£ tfc© poiac projected faros* Pi to the pl«ue do£l*s«&«) 
(* k>Y tfcfe poiat PiMsetoe and Urn oosiaal vector Pla»e«or»« TMi 

gsxaji«et« tfe.o poifet &Xotag t±u* &o«mai eo.to fcJbe plim@«) 

FrcjectPoiat e Compile U(?*aoeBaae, _ReaI„ i> # (Pla&eRaxs, _Re*l, i| , (pi, jetl, 1)), 
M - FlMe»enr* ( (PI - PlaaeieSue} »FlaAoHora) ) i 

(*?hla fuse ties® detersisaa ^h^re & Use do£lnad l*y a point s 
XaPoiut aai & direction sector s XnVee 

intersects t&jz plame do fined by Plaxi&B&ae* asset FlaacnoEO*) 
Pi orcotliLaro « Oozapiie t I C^IaneJSase* _Real, X| „ 

{Floaatfosa, .Keel, 1}, (x&Poiot, _I5oaX» 1), iT&V&c* _Eaai, l>)„ 
& s {0©tf PX&j&^Saso* PleeeJUorxa) > Dot tZa£»oiat » PlctDeKora) ) /Dot(.lnVoe» Pla&oBoaal i 
XnPolst «- t * le¥ec 
)' 

(*Tkie fmetion defines the area, of a 'Sfesaw* of a triangle jsrojeefefed onto & plfea»t| 

Projectadjueea c Cciapil*[ {{PloBetB^aft, ^Stsal, 1}, (FlasaHeztt, _Real, 1}* <Pl,' E«ai # X) * 
CM, _Re*I, 1} k <F3» _Real s 1}). AF = ParojectPoijat f FlaoeSaae, PXajaaMora, PI 3 , 
BP e ProJectPeittttPlcu&e&eao* Plaoellona,, P2) j 
CP e PTo^eetPoiAtlPlaneBa&e, Plesetem, F3| * 

i. £<jrt((fikP - BP), (ftp - BP) ) Soxt[ 

( (-AP * CP) . (~hP * CF> - < (AP - BP) . (AP - BP) - (BP - CP) . (BP - CSP) + (~IUP * CP) . (-ap * CP) ) * 
(0 (rj? - DP) . (fkP - BP) ) ) I J I 



('Calculate the distance from one point in a space to a plane in a space*) 
[0155] 
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PtUDietaace « : Conpllft[t{FiasftBase» ^Real, X}, IFlaaeHerw, J&®&X t x) , (PI,. Real, 
dp* » FX -FleaeXorxB*_( (PI ~ Plsua«&a.«.e> ..PlaeeNena) j 
S<*rtl (Pert (apt, 1J -Fart (FX, 

(Pertldpt. 2J- Part (PI. 21) *a* (Partldpfc, 3J -FajrtfPl. 21)*2Ji* 

(*Pi rested M.staj&ce Is til til e t-suacs froa poitet fx 

to thfi plA»e« It Is positive if th« poiat i» uba s&ssns*) 
(« p£4e *e i&e ooraftl sector is FQ-iatlag, aegat**e etefeerw&ae , 
fcJs« aormtX crust tee of wait Xe&cfthl*) 

»i«et^iat«Ca^ti« 1 J{{Pl^ < j BajSEe# me<a# 1)# tPXe*e**«aa*, _»eal„ x>. <px, Rfcai , 1} 
»ot| (FX -fX«JQ:t*BaAe> „ PXaaeyiars!0 J ? ~ 

(*Galcelate the diata&ee between two patnta*] 
Difftaaee * Cettpile[({PX, j&eel, X), {F2, Jfceai, X)J, 

»«rt|(Faxt|Fl/x) -ParefF2, 1 j > • (Hlt|Pl, XI - Part |P2. XJ) * 

(Fart | VI. 2] - Part tP2 r 2)> * <Fert{PX, 2 J ~Fart(»2* 2)) * 

<F»tlFl« 3] .Fa2tl»2, 3)) • <Fertl»l. 3} - »a*t {P2 , 31)31 f 

C#G^rafefe & sector that is la tae direct-lea o£ Vec *) 

H&kaSter^ssX: « Ccmpil $ [ { (v«c » ftoel, « 1 > } » 

Zf tHatrraxttVae* X] »0 aa Part(Ve«, 2} •» 0 aa ParfefVec* 3} o). 

Sinus Sqrtf Part (Vac, X| * 2 + Part [Vec, 2 J * 2 ♦ Fart I Vec, 31*2), Site * -1J, 
IffSixe,-X. (FarttVee, 1] /Sixe. Part{Vec. 2} / Siso, Faxt(Vec, 3] /sire), VecJ 



£*1h±B function retuxaa the poisM: where tae Xiixe de££.aed fey pi- 
P2 crosses fch« plaoa cits £i fey PXoaeBace FXa^estlero^) 

XntarseetPiaao « 

C*^le[UFloao&aeQ, _2taal. X). (««eBom, JRaal, x> # (FX, .fieal. x>, { p 2 , Roal , 1} 
te <Part[Plafiefiase, X? « PartfPlaaeMerm. X| * PartiflaficSase. 2J » Fart IPX aaoKoro. 2} 
ParttFlaaefiase* 31 * Part IFXaaaKerss, 3) - Fart [FLaLaeKtextt, X] * Part IPX. XI • 
ParttPlaaaHDr»„ 2] * Fax-t[Fl, 21 - Pert iFlaaeKoxm, 3] • Part [FX, 3 J) / ' 
(tetcn^om, ij. • (Pan(P2 # a | -Pa-rfcfPX, xf| * JPart CP2a*eWorm, 2 J » 

£PertfF2. 2) — Fart {FX « 2)) ♦ Far t [FX&aoHertt, 3} * (Part IPS. 3| - Fart [FX. 3)\>i 
PI* t* <P2 - FX) 

(*Yhi£ fmctien datonaiiaca ±t the paiat Ou3*t I© i&side 

^« fi triangle dsflaea by P1,F2.P2, retouc tr^ca or faX 0O *> 



XeXnaidc = Coicpj.Xe J ( (P2 , 1). |M, _Jveai ► X) t (Fx, ^Real , X) f {©uFfc, jefel s 

delta » e..ooooooQOOOXi 

&V s € (PartJPX, 1J «Pajrt{F2, 1) ♦Part(P3 r lJ)/3, 
{FaitfFXr 2) 4 Part(P2» 2| * Part(F3, 2} > / X, 
^Part|FX, 3] + P&rtlFX, 3] * F*rt{FS, 1} > / 3} * 
Xt .tOu^(HaXeKonftaX[Cra&fi(<QaPt« FX) , (F2 - FX) J J - HaXefferxtel f Cro®»| {hV - FX) , (P2 - PX) 
deXt*) s» (0, 0, 0> aa Chop t>^eNaca^Xl Cross UQaPt-- P2) , (P3»P2))3 - 
KaheNaraal|Creae((a.V - P2> * (P3~P2)U. delta] « fo, 0 r 0) fca 
Ctop [UekeNarzaKl (Crosi | (@aj^fe - F3 | , (FX. ~ P3) J J - KakeHeraell 

CroaeHAV-P3j* (PX-F3)|)# AeXta] w {0, 0« 0> , 5 3, 4 «* 3J 

3^ 



if (*Load the data file*) 
[01 56] 

FileN = h C:N\temp\wavechunk.st1 H 
C :\temp\wavech unk.stl 
SK = importfFileN] 
- GraphicsSD- 



25 



EP 1 633 295 61 



m ("Define the best fit plane, and find a point on the plane, and its norma!*) 
[0157] 



15 



PO 
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fcveragePoint* r [PYl . Paxt (Pa^t [Pi&:rt f Part f SX, 1) , i) . 1) , 1} , 

PT2 a Part {Part [Port [Part l£K, 1J * i) , 1) , 2] ; ?T3 = 
Part [Part IPcrt {Part t^:, 11. i), %U 3J> <<*art(PTl, 1) ♦ Part[FT2, 11 ♦ Pert(PT3. 1J) /3, 
(Part fPTl, 21 * Pcrt{PT2, 2} * Pert (PT3. 2)) / 3 r 

(r>arttPTX r 3) + Pftrt[m, 31 + PoxtltrrS, 3J>/3), <i, 1, Count {Part [SC. 1). Polyrr©o_) ) ] f 
P2ax»eA « Pit f&voragaPoiJ&ta,, {1* ^# y) , {x, j}}t 

{mt>mt amine tho location of t&e plexus ti&at beet fits the data eet«> 
I* $eteri&ljae tha R fa*s,©e* poiait , &i&d Ua« Banaal vector to tba plcu&c*) 

XVec 8 IS, 0, ^la^eB / , {* •+ i, y «* 0) J 4 
Wee «. (0, I,- PiorusA /. 0 , y ~» 1>) i 

F¥ec a XVoc - Base? 

PlaneHom » ItafccJIerxwil $C*©cd [SVcc « Bcee, Wee - fi-aeej j. ? 

(v Split up tfao trins>5ilGc i»'jo 'cb^oo 

ttoot cro cm Uio ^op acta: Usooo ti»t a*?c cob t«a bcttwas) 



CBProduct. » Table f¥ec » MakAtKozmalt Croat! | 

( P*r fc { P&rt | Par I 1)* 1), 1) , 2} - Part IP«t t*»Tt f P***1SII, 1}, i], 21, 1] J , 
tPmxt IPor t t*»»rt (Part f SR. 1) • 11* X), 3] - P«ft {p*rt | Part {Part 1] , i] . I). \}}\}t 
CV » r»t|Ve«, FluaeKoxs), {i, 3-* Couat |pajrtlsx. t i] , VtolyQonJ }) » 



(*How epllt the txiaja^leg tatce h®tt£m 

&mtM based on tfcfeir dot prcdviet witfe tba plane aoraal*) 
Por(i a 0* Bottcnuxri » {)* TopTri c {}, i . < Cou&t|CRPro«oet F , !«• + , 

Import [CBfroduct, ij < Or 

35 3w«jiATo{»ottcnBt , rir Partf P»rfclSK, XI, £j), AnpetLdTot ffopTrl, Part (Part X) , £.] |] » 

If 

Sott«rfr£ « ttrapbiee 3£> {Bo e tonttri 1 # 
Tep¥ri * Grapbics3» [Septra ) t 

40 

m ('Determine the location of the Cover Plane and the Absorbent Plane") 
[0158] 

45 
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10 



20 



<*T&e covet pl&sass etomsl<S tee Bet Ssry ttto&ij&g tfom Mgheet pai&t, 

ims$ raferr actios U&e differences k>«.*r%reen the uacea^refisd ftbdctee&a*) 
I* and tfa« tMek»s«* suusjnared at O.lpsU) 

(•generate & list of t&a distwee fsrosa 

t&s» eecter ot tb« triao^lcts to fcbo boat fife Pla&e*) 

AvexftgcTops * TaJbl«[PTl * part [Fart [Part f Part (TopTrl, i] * 1} r 1) , 1] t 
¥t% e Par t [Part [Par t( Par t|TopTri. 1]* il * 11- 2] j 
PT3 e Port I Pa.rt[ past (Part (TopTrl, X] , i] , l], 3] * 
{[Port [PTO. IJ ♦Paart{PT2* XJ *Pasre|PT3 f 1]) / 3, 
(Port (FTX , S| * Farfc(Pf£, 2 J * Pcurt (PY3 , 2 J J / L 
(PorfclPTl, 31 »Part|W2, 3] Part (PT3, 3) ) / %) t 
(i, 1, ecru»t7Part[Tttp*ri, If* PoXy0oik_J } ) , 

YopDiet * daisies! DlrcctedBlat (f&ae, piaaettorib, Pirt( AverageTops, X J J # 
15 {i, 1, Couat t Part (TopM , 1), P©Xys«»J}}f 

Avera^eBofctctruc « yaJblefPTJ - Part f Perfe [Part f Pari f Boteoacrrij, IJ * 11 * 1) # 11/ 
Pt2 e part (Part [Part (Part. (Bo ccoaarrl, 11 , 4}* l), 2 3 i 
PT3 s Part (Part [Part [Part (eo'fctosffxri* 1), i] , 1J« 3) t 
i (Part (PT2, X) ♦ PartfffTS. IJ * Part [PT3, IJ) /3# 
(Paris [PT1, 2J ♦ part(PT2, 2] *Port[P5T3, 2 J ) / I, 
(Part|PtX« 3] ♦ part(PT2, 3 J •» Parfc{PT3, 3 J) 
{i r 1. Cot3JQLC(P«urt[eott«&Tri # XI* PolygonJ } J f 

Be»fcfc<a=aSJ±nt « Tcl»loIt>irect:cdI3ict [Sace, PXaaottozaa, Part { Avar ogoBofc teas, i] f , 

fi, l, ccuat [Part (Sottcaaa^i^ X) , PoiyBst&j J 1 ? 

?5 (*tffeat io tJUo aioti^aeo wboro 10 S tlis TopDiet 

*roluc£3 srs groctcr? Set th* top plans to that loc^tioas) 



3a 

S&Af&Op » Pert (Sox*. [YopDl»t] , Xafccg«xPart [0.$ • Cferat [Top»let, Jfcaal) JJ j 

i*Mi*t; Is th* diata&ea telbsxe 10 % ofc the Sottaa&i&t. 
velvtte X«ssT Set Use bete tost plane to that location*) 

tfcws « Part [Sort [BottoaOiafcJ , Xfct afar Part [0.1 * Count [BottttaDiet, ftaal) ) | * 

I* them* «lt« tJbe di»t&aess tl&at tfee plan® most 

be «nre4 teo approximate th« location s£ the cover & absorbent*) 

OovtrBkae e Bue ♦ 6biltQp*n«BaBotai 

(•mapley tha Jjtogr© witfe tne plane*) 

&bjsB*efc e B&ne * Sfeif tJTovn* PlaneKora; 



4;- 



45 



(Part(Cover8a»«. 3) • ParteiPXeneNorm, S) - Part [pXaaaHorm, IJ * (je - PartlOtwarBaaa, %}) - 
Part [Pl«xi«Herm« 21 * Cr - P«rt(cemB«* t 2}}) / P«t [PlaoeNernt, ; 

(Part(aJbaBaee« 3) # Ffert ( PluaRota^ 31 - Part (PlaaaBerm, 3.] * Part[^beBaaa, %}} » 
Part[Plana»oCT». 2) . (y « Part [AbsBaaa, 2 1) > / Part (P2«aH«rn^ 

50 81 (* Go throu 9 h each triangle in the bottom surface and find out if there are any triangles that are above*) rthe cover 
that have a center that is directly above the triangle, *) 

[0159] 
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(c-make a. table of triangle midpoims that, are abotre tJfcie cover*) 

For t i * X* TopatidPeiatus * {> . is Couat t AveragcsT-ope * aeal_J , i4+. 
If |Dir«ctedOD£sfc(CDverBA8« » PlaraeJlortcu 1? art ( Aver age Top* f i] J > 0, 
Af>pe»dTe J TepXl &3*e issue Folsifc. | Fart; \ AvarascTops * i ] 1 ] ] 

)* 

(*Hcne take a raxutoaly d»6en enbaet of 100 points. 

If ICteuattTopMidPeixitzs, I*©isatG_f > 2,00 r 

Picfc = Toko toraoarins (Table [itandaasCI , { j, 1. Caunt|Top*4ldPciftfc3* Poiat«J)U* *&0] * 
Pox [h c 1? FieKTopPoiAtD & (>, fes 100, 

ftppo»4To{!*ich^p?©ists ( i»£urfc£^op?lidF«sie£©, tort (Pi els, 
TopllidPoijttfco *s pichTopPoiofcSy 
Ji 

\'*lhem <re tJsx-c?o0ii oacjto tiriaaaesXo i» ti»c bo w tact ser*acc t 
&syS £isid cut IS tJfecre Id a cortQ-pe atLinG average point 
tfeot is directly aboire tk&e triangle Usmt Id cm the t&p 
ouxfaeo, Directly above is £ja feto Plcaeiiaca direction*) 



Tiai«fttre*U.l, Thick* * (), TaisTri « (>> i * c*«mt .I»arttBottorttri, IS, ^ly^om J. 
TP1 » terttFarfctfarttPertiBettoaarl, 1| , i j . X) „ i] r 
TP* * Far* (Part [Fart (pert f Set fccooffri « 1) »• i] , i j # a J i 
TP3 « Vert (Pare iVejrt ( par tl&otteafxxi, x) , ij . xj , 3)s 
THom'e Hak^sBcr^X (^OSS [ (TP* - TP1) , (TP3 - TFXJ J | , 
proj&etedPoiace * TateX« (PiereeMbc?e[TPl „ morn, 

FarttPerttTopKidPoittte. jj , X}, flMeHerftl, U * 1* Co»t ITopMitfPotata. Foitttaj)], 

»TaM«[XBXnsld«(rPl, T?3< TP3, Parr.[Pro3eefce4PoiAte :, jJJ, 
{j, 1, CeuattTopaidpeijic*,. PeiiatB^Hl* 
tMini * Po*itio&lxe£&« Trmel t 
X*(X^ag>U* J # 0, 

AppeadTofTfcicka, &CTt( (Fart (Pturt(A*exageBot tana* 1], 1\ - Partf 
Pert [par* [Part fTopHldPoliifca, Part 1|| « lj , 1} , 

( Part (Put l^arageBottws, ij * 2) - Part | Part (Fart (Part ETof^dPel&ta, 

FartlTbioTrl, 1)3, X} , If, (l*rt (Part |AveTB?eBottoq» f 4} , 3] - 

Part C*arttParfc [Fart [YopKidPointa, Perttttiis'Trl, 1) J . \% , 1J . 31>*2jJ3i 

J J 1 

!*l*<w «®^ndjRe tfeiete&ess ef tfca botten eeaeple**') 

(*Hake a suAX© »f tfee %Tk&m®lm s&ldpe-fjeta ±n tite b«fcfc«m surface ») 

(^Generate a Xiat those tiriasgle midpoiatc 

i» tke iwttos *\urCace that axe lutlow tie Ateesrfc^t Plaae«) 

F&r(i « li BocKidPoi«.^8 s iK is Corunt| Aver ageBot tome, ReaX_J » 

X f tPir eete^QDis 1 1 Absaaee» PianeHorta, Part fAvorageBe-t teas, 11} <» 0* 
AjKKmd^o(&etx«lOPolAt^a. P^ij^t |^£5^fe (A.«cwogaBat«;C9BB& # i J 1 1 J 

I t 

(t>lvor» tal:o E^adoaO-y cbesta cubset o€ 100 points, 
suael use t&^D t* oeasure the tfeicla&Aas*) 
XC{C6«»t(BOtUidPolatU9r« POiotS_] > ISO, 

Pick e Take lOroarix^i (TablatHaxkAcra H * ? j • 1. Ccnmt iBotKidPeinto* peistta | ) ) J , xcOJ » 
Por(h « is plckJaotPoi&va « O # *»> ^ I00 r A**, 

AppeAdTo|PiekBotPoliitJ5 # Part l&otMi&PolntJS, Part {Plea. K] } ) ) / 
B^tHi^tF«iati6 « PiefcBetPelntar 
1? 



cu&d tiad out if there is c corrcs|»OBdiia^ swox&gci point 
tbst ie directly &o2crc? fc^nt tricmgle em tJbc bottom 
oturCoco. DixcetXy bdew i3 i» Ukta PlsmeSots diroction*) 
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91*44*1*0*11 . % 9 BTkie&B - |) » Tfc**Yrl % <)• 1 4 Ca^t |*a*t l**pT*± , x] , f^ly^m j , l^, 
TPi a Fort t Part ( Par t( Part t?epTrl. XJ , 1], X) , 1] i 
TPX » Part { Part (Part [ tart f TopTri , XJ , ij , i j , a}? 
*P3 « Part (Part (Part I Par t{T©pTrt, 1),1J 4 I J , 3|j 
•moos - K&k^ft©23»I [Caroe® ( |TP2 - TPX) * {TP'S - TPX) J ) , 
PrvjretadPoi&ta a Tablet {PiarcaWfeore [TP3 , tHora, 

PaTfcfPartl^tHioPaiate. j), i], n^om] ( {j, x, Cmat ffeatttidPainu^ P©i*tftJ}Si 

XSto » Table tx»x»al«at TP 1, TO, TF3 • part [J?>rc jactegpolata, 3) ] , 

{J, 1, C*ni&t(2K»txldLPolJatB. Po±»te_J > } * 
ThleTrl « *esltloxt.tX0la« True] * 

««{LcagtalTU4»TrlJ f Q, Kppe&dTo(BThleka* Sqprt( (Part (Part (AvaragoTops, 1} » 1] * 
partf Part fpart [Part f totaidfroiata, P&rt[TaAsTrl, XI)* XI, X], 1)>~2* 
(*a*t{Partlaver»geTopa, ij , 2) - Part tParrt (Part tP»**lBotHi4poi**», 

PartlTalsYri, XI 1 , x% * 1) , 2]) "2 ♦ ( Part ( Par t f A v * r «<r«Teps , IJ, 3} - 
FArt[Part{Part(Partt&otM4Pol&ta, Paxt.{Tai»Trl, X]), X), X) , i)) A »nii 

111 

Prl&t (FlleH] 



<*»e»ultr> B*aeurl&g the feMctots® of tha Taps of the bu&pa* Top ia oofiaad a® th« 
levBl w b* r * of t«6 trlaj&glee is Che upper *mx£&e« ere ^toe^e that height. • ) 

(»Ne*e Bliesw the actual average tha t&lckaease at the top of tha material*) 



3t(Ukdas^K3wiatlea(TMeh» / / if) 

(•Raeults paaaaring the tfelekatesa of the io««s at &km bmspc - Battos lx> coJiae* *& 
th« wta«rt«, 10% af Uae triangUs la th* lower SitfCaca at*r« b«l w t^&& haigfct. *) 

(«JNow stow the actual average o£ the bottom thlcteeaa*} 

rSaaatBTfclcte //nj 



StaadardDoviQtloatsrrhleho f f &% 



Claims 



1 . An absorbent structure having a longitudinal axis., a lateral axis and a z-direction axis normal to the longitudinal and 
lateral axes ; said absorbent structure comprising longitudinally opposite ends, laterally opposite side edges, an 
upper surface having a three-dimensional topography relative to the longitudinal and lateral axes and defining a 
plurality of peaks and valleys of said upper surface relative to said z-direction, and a lower surface having a three- 
dimensional topography relative to said longitudinal and lateral axes and defining a plurality of the peaks and valleys 
of said lower surface relative to said z-direction, said absorbent structure having a projected area as determined by 
a Topography Analysis Method, characterised in that the upper surface of said absorbent structure has a vertical 
area as determined by the Topography Analysis Method of at least about 0.1 cm 2 per 1 ,0 cm 2 projected area of the 
absorbent structure. 



An absorbent structure as set forth in claim 1 wherein the upper surface of the absorbent structure has a vertical 
area as determined by the Topography Analysis Method in the range of about 0. 1 cm 2 to about 0.5 crn^ per 1 .0 cm? 
projected area of the absorbent structure. 

An absorbent structure as set forth in claim 2 wherein the upper surface of the absorbent structure has a vertical 
area as determined by the Topography Analysis Method of at least about 0,2 cm 2 per 1 .0 cm* projected area of the 
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absorbent structure. 

4. An absorbent structure as set forth in claim 1 wherein the upper surface of the absorbent structure has a contact 
perimeter under load as determined by the Topography Analysis Method of at least about 1.0 cm per 1.0 cm 2 
projected area of the absorbent structure, 

5. An absorbent structure as set forth in claim 4 wherein the upper surface of the absorbent structure has an open 
space under load as determined by the Topography Analysis Method in the range of about 0.05 to about 1 .0 cm 3 
per 1 .0 cm 2 projected area of the absorbent structure. 

6. An absorbent structure as set forth in claim 5 wherein the upper surface of the absorbent structure has an open 
space under load as determined by the Topography Analysis Method of at least about 0.3 cm 3 per 1 .0 cm 2 projected 
area of the absorbent structure. 

7. An absorbent structure as set forth in claim 1 wherein the upper surface of the absorbent structure has an open 
space under load as determined by the Topography Analysis Method in the range of about 0 05 to about 1 .0 cm 3 
per 1 .0 cm 2 projected area of the. absorbent structure. 

8. An absorbent structure as set forth In claim 1 wherein the absorbent structure has a basis weight generally at the 
peaks of the upper surface, said basis weight being substantially equal to a basis weight of the absorbent structure 
generally at the valleys of said upper surface. 

9. An absorbent structure as set forth in claim 1 wherein the absorbent structure has a basis weight generally at the 
peaks of the upper surface, said basis weight being substantially less than a basis weight of the absorbent structure 
generally at the valleys of said upper surface. 

10. An absorbent structure as set forth in claim 1 wherein the absorbent structure comprises absorbent, fibers and binder 
material. 

11. An absorbent structure as set forth in claim 10 wherein the binder materia! comprises in the range of about 2 to 
aoout 60 percent by weight of the absorbent structure. 

12. An absorbent structure as set forth in claim 1 in combination with the absorbent article, said absorbent article 
comprising a liner, an outer cover and said absorbent structure disposed between the liner and the outer cover 
whereby the upper surface of the absorbent structure generally faces the liner and the lower surface of the absorbent 
structure generally faces the outer cover. 

13. An absorbent structure as set forth in claim 1 wherein the absorbent structure comprises at ieast about 0.1 peaks 
per 1 .0 cm 2 projected area of the absorbent structure. 

1 4. An absorbent structure as set forth in claim 1 , wherein the average basis weight is in the range of about 60 to about 
1500 grams per square meter. 

15. An absorbent structure as set forth in claim 14 wherein the upper surface of the absorbent structure has a vertical 
area as determined by the Topography Analysis Method in the range of about 0. 1 cm 2 to about 0.5 cm 2 per 1 .0 cm 2 
projected area of the absorbent structure. 

16. An absorbent structure having a longitudinal axis, a lateral axis and a 2-direction axis norma! to the longitudinal and 
lateral axes, said absorbent structure comprising longitudinally opposite ends, laterally opposite side edges, an 
upper surface having a three-dimensional topography relative to the longitudinal and lateral axes and defining a 
plurality of peaks and valleys of said upper surface relative to said z-direction, and a lower surface having a three- 
dimensional topography relative to said longitudinal and lateral axes and defining a plurality of the peaks and valleys 
of said lower surface relative to said 2-direction, said absorbent structure having a projected area as determined by 
a Topography Analyses Method, characterised in that the upper surface of the absorbent structure has a contact 
perimeter under load as determined by the Topography Analysis Method of at ieast about 1.0 cm per 1.0 cm 2 
projected area, of the absorbent structure. 

17. An absorbent structure as set forth in claim 16 wherein the upper surface of the absorbent structure has a contact 
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perimeter under load as determined by the Topography Analysis Method of at least about 1,3 cm per 1.0 cm 2 
projected area of the absorbent structure. 

18. An absorbent structure as set forth in claim 16 wherein the upper surface of the absorbent structure has an open 
space under load as determined by the Topography Analysis Method in the range of about 0.05 to about 1 .0 cm 3 
per 1 .0 cm 2 projected area of the absorbent structure. 

19. An absorbent structure as set forth in claim 16 wherein the absorbent structure has a basis weight generally at the 
peaks of the upper surface, said basis weight being substantially equal to a basts weight of the absorbent structure 
generally at the valleys of said upper surface. 

20. An absorbent structure as set forth in claim 1 6 wherein the absorbent structure has a basis weight generally at the 
peaks of the upper surface, said basis weight being substantially less than a basis weight of the absorbent structure 
generally at the valleys of said upper surface. 

21. An absorbent structure as set forth in claim 18 wherein the absorbent structure comprises absorbent fibers and 
binder material 

22. An absorbent structure as set forth in claim 21 wherein the binder material comprise in the range of about 2 percent, 
to about 80 percent by weight of the absorbent structure. 

23. An absorbent structure as set forth in claim 18 in combination with the absorbent article, said absorbent article 
comprising a liner, an outer cover and said absorbent structure disposed between the liner and the outer cover 
whereby the upper surface of the absorbent structure generally faces the liner and the lower surface of the absorbent 
structure generally faces the outer cover. 

24. An absorbent structure as set forth in claim 1 6 wherein the absorbent structure has an average basis weight in the 
range of about 60 to about 1500 grams per square meter. 

25. An absorbent structure having a longitudinal axes, a lateral axis and a z -direction axis normal to the longitudinal 
and lateral axes, said absorbent structure comprising longitudinally opposite ends, laterally opposite side edges, 
an upper surface having a three-dimensional topography relative to the longitudinal and lateral axes and defining 
a plurality of peaks and valleys of said upper surface relative to said z-directlon, and a lower surface having a three- 
dimensional topography relative to said longitudinal and lateral axes and defining a plurality of the peaks and valleys 
of said lower surface relative to said z -dir ection, said absorbent structure having a projected area as determined by 
a Topography Analysis Method, characterised in that the upper surface has an open space under load as deter- 
mined by the Topography Analysis Method of at least about 0.3 cm 3 per 10 cm^ projected area of the absorbent 
structure. 

26. An absorbent structure as set forth in claim 25 wherein the absorbent structure has a basis weight generally at the 
peaks of the upper surface, said basis weight being substantially equal to a basis weight of the absorbent structure 
generally at the valleys of said upper surface. 

27. An absorbent structure as set forth in claim 25 wherein the absorbent structure has a basis weight generally at the 
peaks of the upper surface, said basis weight being substantially less than a basis weight of the absorbent structure 
generally at the valleys of said upper surface, 

28. An absorbent structure as set forth in claim 25 wherein the absorbent structure comprises absorbent fibers and 
binder material. 

29. An absorbent structure as set forth in claim 28 wherein the binder material comprises in the range of about 2 to 
about 80 percent by weight of the absorbent structure. 

30. An absorbent structure as set forth in claim 25 in combination with an absorbent article, the absorbent article 
comprising a liner, an outer cover and said absorbent structure disposed between the liner and the outer cover 
whereby the upper surface of the absorbent structure generally faces the liner and the lower surface of the absorbent 
structure generally faces the outer cover. 
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31- An absorbent structures as set forth in claim 25 wherein the absorbent structure has an average basis weight in the 
range of about 60 to about 1500 grams per square meter. 



Pate ntansprti che 

1- Saugfahige Struktur mit einer Langsachse, einer Querachse und einer z-Richtungsachse, senkrecht zu der Langs - 
und der Querachse, wobei die saugfahige Struktur umfasst in Langsrichtung gegenuberliegende Enden, quer 
gegenuberliegende Seitenkanten, eine obere Fiache mit einer dreidimensionalen Topografie, reiativ zu der Langs - 
und Querachse und eine Vielzahl von Erhebungen und Muiden der oberen Fiache reiativ zu der z-Richtung bildend, 
und eine untere Fiache mit einer dreidimensionalen Topografie, reiativ zu der Langs- und der Querachse~und eine 
Vielzahl von Erhebungen und Talern der unteren Fiache reiativ zu der z Richtung bildend, wobei die saugfahige 
Struktur eine projizierte Fiache, wie durch ein Topografieanalyseverfahren bestimmt, aufweist und dadurch ge~ 
kennzeichnet, class die obere Fiache der saugfahigen Struktur eine vertikaie Fiache, wie durch das Topografiea- 
nalyseverfahren bestimmt, von wenigstens ungefahr 0,1 cm 2 pro 1 ,0 cm 2 projizierter Fiache der saugfahigen Struktur 
hat. 

2. Saugfahige Struktur nach Anspruch 1 , wobei die obere Fiache der saugfahigen Struktur eine vertikaie Fiache, wie 
durch das Topografieanalyseverfahren bestimmt in dem Bereich von ungefahr 0,1 cm 2 bis ungefahr 0,5 cm 2 pro 
1 ,0 cm 2 projizierter Fiache der saugfahigen Struktur hat. 

3. Saugfahige Struktur nach Anspruch 2, wobei die obere Fiache der saugfahigen Struktur eine vertikaie Fiache, wie 
durch das Topografieanalyseverfahren bestimmt, von wenigstens ungefahr 0.2. cm 2 pro 1 ,0 cm 2 projizierter Fiache 
der saugfahigen Struktur hat. 

4. Saugfahige Struktur nach Anspruch 1 , wobei die obere Fiache der saugfahigen Struktur einen Kontsktumfang unter 
Last wie durch das Topografieanalyseverfahren bestimmt, von wenigstens ungefahr 1 ,0 cm pro 1 ,0 cm 2 projfzierter 
Fiache der saugfahigen Struktur hat 

5. Saugfahige Struktur nach Anspruch 4, wobei die obere Fiache der saugfahigen Struktur einen offenen Raum unter 
Last, wie durch das Topografieanalyseverfahren bestimmt, in dem Bereich von ungefahr 0,05 cm 3 bis ungefahr 1 ,0 
cm 3 pro 1 cm 2 projizierter Fiache der saugfahigen Struktur hat. 

6. Saugfahige Struktur nach Anspruch 5, wobei die obere Fiache der saugfahigen Struktur einen offenen Raum? unter 
Last, wie durch das Topografieanalyseverfahren bestimmt.. in dem Bereich von wenigstens ungefahr 0,3 cm 3 pro 
1 cm 2 projizierter Fiache der saugfahigen Struktur hat, 

7. Saugfahige Struktur nach Anspruch 1 , wobei die obere Fiache der saugfahigen Struktur einen offenen Raum unter 
Last, wie durch das Topografieanalyseverfahren bestimmt, in dem Bereich von ungefahr 0,05 cm 3 bis ungefahr 1 ,0 
cm 3 pro 1 cm 2 projizierter Fiache der saugfahigen Struktur hat, 

8.. Saugfahige Struktur nach Anspruch 1 , wobei die saugfahige Struktur ein Fiachengewicht ailgemein an den Erhe- 
bungen der oberen Fiache aufweist und das Fiachengewicht im Wesentlichen gieich dem Fiachengewicht der 
saugfahigen Struktur ailgemein an den Muiden der oberen Fiache ist. 

9. Saugfahige Struktur nach Anspruch 1 , wobei die saugfahige Struktur ein Fiachengewicht ailgemein an den Erhe- 
bungen der obere Fiache aufweist und das Fiachengewicht im Wesentlichen kieiner als das Fiachengewicht der 
saugfahigen Struktur ailgemein an den Muiden der oberen Fiache ist, 

10. Saugfahige Struktur nach Anspruch 1, wobei die saugfahige Struktur absorbierende Fasern und Bindermaterial 
umfasst. 

11. Saugfahige Struktur nach Anspruch 10, wobei das Bindermaterial in dem Bereich von ungefahr 2 Gew.-% bis 
ungefahr 80 Gew.-% der saugfahigen Struktur bildet 

12. Saugfahige Struktur nach Anspruch 1 zusammen mit dem saugfahigen Artikel, wobei der saugfahige Artikel eine 
Einiage und eine AuBenabdeckung umfasst und die saugfahige Struktur zwtschen der Einiage und der AuBenab- 
deckung angecrdnet ist, wodurch die obere Fiache der saugfahigen Struktur ailgemein der Einiage gegenuberliegt 
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und die untere Flache der saugfahigen Struktur allgemein der AuBenabdeckung gegenuberliegt, 

13. Absorbierende Struktur nach Anspruch 1, wobei die absorbierende Struktur wenigstens ungefahr 0,1 Erhebungen 
pro projizierter Flache der saugfahigen Struktur umfasst. 

14. Absorbierende Struktur nach Anspruch 1, wobei das mittiere Flachengewicht in dem Bereich von 60 g/m* bis 
ungefahr 1500 g/m 2 liegt. 

15. Absorbierende Struktur nach Anspruch 14, wobei die obere Flache der saugfahigen Struktur eine vertikaie Flache 
wie durch das Topografieanalyseverfahren bestimmt, in dem Bereich von ungefanr CM cm 2 bis zu ungefahr 0 5 cm 2 
pro 1 ,0 cm 2 projizierter Fiache der saugfahigen Struktur hat. 

16. Saugfahige Struktur mit einer Langsachse, einer Querachse und einer z~Richtungsachse, senkrecht zu der Langs- 
und der Querachse, wobei die saugfahige Struktur umfasst: in Langsrichtung gegenuberliegende Enden quer 
gegenuberliegende Seitenkanten, eine obere Fiache mit einer dreidimensionaien Topografie, relativ zu der Langs- 
und Querachse und eine Vielzahi von Erhebungen und Mufden der oberen Flache reiativ zu der z-Rlchtung bildend, 
und eine untere Flache mit einer dreidimensionaien Topografie, relativ zu der Langs- und der Querachse und etne 
Vielzahi von Erhebungen und Talern der unteren Flache reiativ zu der z-Richtung bildend, wobei die saugfahige 
Struktur eine projizierte Flache, wie durch ein Topografieanalyseverfahren bestimmt, aufweist und dadurch ae- 
kennzelchnet dass die obere Fiache der saugfahigen Struktur einen Kontaktumfang unter Last, wie durch das 
Topografieanalyseverfahren bestimmt, von wenigstens ungefahr 0,1 cm 2 pro 1 ,0 cm 2 projizierter Fiache der saug- 
fahigen Struktur hat. 



17. Saugfahige Struktur nach Anspruch 16, wobei die obere Flache der saugfahigen Struktur einen Kontaktumfang 
25 unter Last > wie durch dss Topografieanalyseverfahren bestimmt, von wenigstens ungefahr 1.3 cm pro 1 0 cm 2 

projizierter Flache der saugfahigen Struktur hat. 

18. Saugfahige Struktur nach Anspruch 16, wobei die obere Fiache der saugfahigen Struktur einen offenen Raum unter 
Last, wie durch das Topografieanalyseverfahren bestimmt in dem Bereich von unaefahr 0.05 cnv bis ungefahr 1 0 

so cm 3 pro 1 s o cnr projizierter Fiache der saugfahigen Struktur hat. 

19. Saugfahige Struktur nach Anspruch 18, wobei die saugfahige Struktur ein Flachengewicht allgemein an den Erhe- 
bungen der oberen Flache aufweist und das Flachengewicht im Wesentlichen gleich dem Flachengewicht der 
saugfahigen Struktur allgemein an den Mulden der oberen Flache ist. 

35 

20. Saugfahige Struktur nach Anspruch 16, wobei die saugfahige Struktur ein Flachengewicht aliaemein an den Erhe- 
bungen der oberen Fiache aufweist und das Flachengewicht im Wesentlichen kleiner ais das Flachengewicht der 
saugfahigen Struktur allgemein an den Mulden der oberen Flache ist, 

40 21. Saugfahige Struktur nach Anspruch 16, wobei die saugfahige Struktur absorbierende Fasern und Bindermateria! 
umfasst. 



22, Saugfahige Struktur nach Anspruch 21, wobei das Bindermaterial in dem Bereich von ungefahr 2 Gew.-% bis 80 
Gew.-% der saugfahigen Struktur bildet. 

AS 

23, Saugfahige Struktur nach Anspruch 1 6 zusammen mit dem saugfahigen Artlkel, wobei der sauofahige Artikei eine 
Einlage und eine AuBenabdeckung umfasst und die saugfahige Struktur zwischen der Einlage~und der AuBenab- 
deckung angeordnet ist, wodurch die obere Fiache der saugfahigen Struktur allgemein der Einlage gegenuberliegt 

^ und die untere Flache der saugfahigen Struktur allgemein der AuBenabdeckung gegenuberliegt. 

24, Absorbierende Struktur nach Anspruch 1 , wobei die saugfahige Struktur ein mittleres Flachengewicht in dem Bereich 
von 60 g/m 2 bis ungefahr 1 500 g/m 2 hat, 



25. Saugfahige Struktur mit einer Langsachse, einer Querachse und einer z-Richtungsachse, senkrecht zu der [ angs- 
und der Querachse, wobei die saugfahige Struktur umfasst: in Langsrichtung gegenuberiiegende Enden, quer 
gegenuberliegende Seitenkanten, eine obere Flache mit einer dreidimensionaien Topografie, relativ zu der Langs- 
und Querachse und eine Vielzahi von Erhebungen und Mulden der oberen Flache reiativ zu derz-Richtung bildend 
und eine untere Flache mit einer dreidimensionaien Topografie. relativ zu der Langs- und der Querachse und eine 
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Vietzahi von Erhebungen und Talern der unteren Flache relativ zu der 2-Richtung bildend, wobei die saugfahige 
Struktur eine projizierte Flache, wie durch ein Topografieanalyseverfahren bestimmt, aufweist und dadurch ge~ 
kennzeichnet, dass die obere Flache der saugfahigen Struktur em en oflenen Raum unter Last, wie durch das 
ToDografieanatyseverfahren bestimmt, von wenigstens ungetahr 0,3 cm 3 pro 1 ,0 cm ? projizierter Flache der saug- 
fahigen Struktur hat. 

26. Saugfahige Struktur nach Anspruch 25, wobei die saugfahige Struktur ein Flachengewicht aligemein an den Erhe- 
bungen der oberen Flache aufweist und das Flachengewicht im Wesentlichen gieich dem Flachengewicht der 
saugfahigen Struktur aligemein an den Mulden der oberen Flache ist. 

27. Saugfahige Struktur nach Anspruch 25. wobei die saugfahige Struktur ein Flachengewicht aligemein an den Erhe- 
bungen der oberen Flache aufweist und das Flachengewicht im Wesentlichen kleiner ais das Flachengewicht der 
saugfahigen Struktur aligemein an den Mulden der oberen Flache ist. 

28. Saugfahige Struktur nach Anspruch 25, wobei die saugfahige Struktur absorbierende Fasern und Binde material 
umfasst 

29. Saugfahige Struktur nach Anspruch 28, wobei das Bindermateriai in dem Bereich von 2 Gew. % bis 80 Gew.-% der 
saugfahigen Struktur bildet. 

30. Saugfahige Struktur nach Anspruch 1 6 zusammen rnit dem saugfahigen Artikel, wobei der saugfahige Artikel eine 
Einlage und eine AuBenabdeckung umfasst und die saugfahige Struktur zwischen der Einlage und der AuBenab- 
deckung angecrdnet ist, wodurch die obere Flache der saugfahigen Struktur aligemein der Einlage gegenuberliegt 
und die untere Flache der saugfahigen Struktur aligemein der AuBenabdeckung gegenuberliegt. 

31 . Absorbierende Struktur nach Anspruch 1 , wobei die saugfahige Struktur ein mittleres Flachengewicht in dem Bereich 
von ungetahr 60 g/m 2 bis ungetahr 1500 g/m 2 hat. 



Revendications 

1. Structure absorbante presentant un axe longitudinal un axe lateral et un axe de direction z norma! aux axes longi- 
tudinal et lateral, ladite structure absorbante presentant des extremites opposees dans le sens longitudinal, des 
bords lateraux opposes dans le sens lateral, une surface superieure presentant une topographic trtdimensionnetle 
par rapport aux axes longitudinal et lateral et deftnissant une piuralite de pics et de creux de ladite surface superieure 
par rapport a ladite direction z, et une surface inferieure presentant une topographic tridimensionneile par rapport 
auxdits axes longitudinal et lateral et deftnissant une piuralite des pics et des creux de ladite surface inferieure par 
rapport a ladite direction z s ladite structure absorbante presentant une aire projetee telle que determinee par un 
precede d'analyse topographique, caracterisee en ce que Sa surface superieure de ladite structure absorbante 
presente une aire verticale, telle que determinee par le precede d'analyse topographique, d'au moins environ 0,1 
cm 2 par 1 5 0 cm 2 d'aire projetee de ia structure absorbante. 

2. Structure absorbante selcn la revendication 1 f la surface superieure de la structure absorbante presentant une aire 
verticale, telle que determinee par le precede d'analyse topographique, comprise dans la plage d ; environ 0,1 cm 2 
a environ 0,5 cm 2 par 1 ,0 cm 2 d'aire projetee de la structure absorbante. 

3. Structure absorbante selon la revendication 2, la surface superieure de la structure absorbante presentant une aire 
verticale, telle que determinee par le procede d'analyse topographique, d'au moins environ 0,2 cm 2 par 1,0 cm 2 
d'aire projetee de ia structure absorbante. 

4. Structure absorbante selon la revendication 1 , la surface superieure de la structure absorbante presentant un 
perimetre de contact sous charge, tel que determine par le procede d'analyse topographique, d'au moins environ 
1 ,0 cm par 1 ,0 cm 2 d'aire projetee de ia structure absorbante, 

5. Structure absorbante selon la revendication 4 f ia surface superieure de la structure absorbante presentant un espace 
degage sous charge, tel que determine par le procede d'analyse topographique, compris dans ia plage d'environ 
0,05 a environ 1 ,0 cm 3 par 1 ,0 cm 2 d'aire projetee de la structure absorbante, 
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6. Structure absorbante selon la revendication 5, la surface superieure de la structure absorbante present ant un espace 
degage sous cnarge, te! que determine par le precede d'anaiyse topograph ique, dau moins environ 0,3 cm 3 par 
1 ,0 cm 2 d'aire projetee ae la structure absorbante. 

7. Structure absorbante selon la revendication 1 , la surface superieure de la structure absorbante presentant un espace 
degage sous charge, tel que determine par le precede d'anaiyse topographique, compris dans ia piage d'environ 
0 ; 05 a environ 1,0 cm 3 par 1 ,0 cm 2 d'aire projetee de la structure absorbante, 

8. Structure absorbante selon la revendication 1 , la structure absorbante presentant un poids de base generalement 
au niveau des pics de la surface superieure, ledit poids de base etant sensiblement egal a un poids de base de la 
structure absorbante en general au niveau des creux de iadite surface superieure. 

9. Structure absorbante selon la revendication 1 f ia structure absorbante presentant un poids de base generalement 
au niveau des pics de la surface superieure, ledit poids de base etant sensiblement inferieur a un poids. de base 
de la structure absorbante en general au niveau des creux de Iadite surface superieure. 

m Structure absorbante selon ia revendication 1 , la structure absorbante ccmpo riant des fibres abscrbantes et un liant. 

1 1 . Structure absorbante selon la revendication 1 0 S le liant constituant entre environ 2 et environ 80 pour cent en masse 
de ia structure absorbante. 



12, Structure absorbante selon la revendication 1 ; en combinaison avec Particle absorbent, ledit article absorbant com- 
portant une doublure, une couverture exterieure et Iadite structure absorbante disposee entre la doublure et ia 
couverture exterieure, ia surface superieure de la structure absorbante faisant generalement face a la doublure et 

25 la surface inferieure de la structure absorbante faisant generalement face a la couverture exterieure. 

13. Structure absorbante selon la revendication 1 , la structure absorbante comportant au moins environ 0,1 pic par 1 ,0 
cm 2 d'aire projetee de la structure absorbante. 
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14. Structure absorbante selon ia revendication 1, le poids de base moyen se situant dans la plage comprise entre 
environ 60 et environ 1 500 grammes par metre car re. 



15, Structure absorbante selon ia revendication 14, ia surface superieure de la structure absorbante presentant une 
aire verticale, telle que determinee par le procede d'anaiyse topographique, comprise dans la plage d'environ 0,1 

35 cm 2 a environ 0,5 cm 2 par 1 ,0 cm 2 d aire projetee de la structure absorbante. 

16, Structure absorbante presentant un axe longitudinal un axe lateral et un axe de direction z norma! aux axes longi- 
tudinal et lateral, Iadite structure absorbante presentant des extremites opposees dans Se sens longitudinal, des 
bords lateraux opposes dans le sens lateral, une surface superieure presentant une topographic tridimensionnelle 

40 P ar rapport aux axes longitudinal et lateral et definissant une pluraiite de pics et de creux de Iadite surface superieure 

par rapport a Iadite direction 2, et une surface inferieure presentant une topographic tridimensionnelle par rapport 
auxdits axes longitudinal et lateral et definissant une pluraiite des pics et des creux de Iadite surface inferieure par 
rapport a Iadite direction z t Iadite structure absorbante presentant une aire projetee telle que determinee par un 
procede d'anaiyse topographique, caracterisee en ce que la surface superieure de la structure absorbante presente 

45 un Perimetre de contact sous charge, tel que determine par le procede d'anaiyse topographique, d ! au moins environ 

1 ,0 cm par 1 ,0 cm 2 d aire projetee de ia structure absorbante, 

17, Structure absorbante selon la revendication 16, la surface superieure de la structure absorbante presentant un 
perimetre de contact sous charge, tel que determine par le procede d'anaiyse topographique, d ; au moins environ 

50 1 ,3 cm par 1 ,0 cm 2 d aire projetee de la structure absorbante. 

18, Structure absorbante selon ia revendication 16, la surface superieure de la structure absorbante presentant un 
espace degage sous charge, tel que determine par le precede d'anaiyse topographique, compris dans la plage 
d'environ 0,05 a environ 1 5 0 cm 3 par 1 ,0 cm 2 d'aire projetee de la structure absorbante. 

55 

19, Structure absorbante selon la revendication 16, Is structure absorbante presentant un poids de base generalement 
au niveau des pics de la surface superieure, ledit poids de base etant sensiblement egal a un poids de base de la 
structure absorbante en general au niveau des creux de Iadite surface superieure. 
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20. Structure absorbante selon la re vend! cat ion 16, la structure absorbante presentant un poids de base generalement 
au niveau des pics de la surface superieure, iedit poids de base etant sensibiement inferieur a un poids de base 
de ia structure absorbante en general au niveau des creux de ladite surface superieure. 

21 . Structure absorbante selon ia revendication 1 6, ia structure absorbante comportant des fibres absorbantes et un Iiant. 

22. Structure absorbante selon la revendication 21 , ie iiant constituant entre environ 2 pour cent et environ 80 pour cent 
en masse de la structure absorbante. 



23, Structure absorbante selon ia revendication 16, en combinaison avec i article absorbant, Iedit article absorbant 
comportant une doublure, une couverture exterieure et ladite structure absorbante disposes entre la doublure et. la 
couverture exterieure, la surface superieure de [a structure absorbante faisant generalement face a la doublure et 
la surface inferieure de la structure absorbante faisant generalement face a ia couverture exterieure. 

24, Structure absorbante selon ia revendication 16, la structure absorbante presentant un poids de base moyen se 
situant dans ia plage comprise entre environ 60 et environ 1 500 grammes par metre car re. 

25, Structure absorbante presentant un axe longitudinal un axe lateral et un axe de direction z normal aux axes longi- 
tudinal et lateral, ladite structure absorbante presentant des extremites cpposees dans ie sens longitudinal, des 
bords iateraux opposes dans !e sens lateral, une surface superieure presentant une topographie tridimensionnelle 
par rapport aux axes longitudinal et lateral et definissant une pluralite de pics et de creux de ladite surface superieure 
par rapport a ladite direction z, et une surface inferieure presentant une topographie tridimensionnelle par rapport 
auxdits axes longitudinal et lateral et definissant une pluralite des pics et des creux de ladite surface inferieure par 
rapport a ladite direction z, ladite structure absorbante presentant une aire projetee telle que determines par un 
precede tf analyse topographique, caracterisee en ce que la surface superieure presente un espace degage sous 
charge, tel que determine par Ie precede d'anaiyse topographique, d'au moins environ 0,3 cm 3 par 1 ,0 cm 2 daire 
projetee de la structure absorbante. 

26, Structure absorbante selon la revendication 25. la structure absorbante presentant un poids de base generalement 
au niveau des pics de ia surface superieure, iedit poids de base etant sensibiement egal a un poids de base de la 
structure absorbante en general au niveau des creux de ladite surface superieure. 

27,. Structure absorbante selon la revendication 25, la structure absorbante presentant un poids de base generalement 
au niveau des pics de la surface superieure, iedit poids de base etant sensibiement inferieur a un poids de base 
de la structure absorbante en general au niveau des creux de ladite surface superieure, 

28. Structure absorbante selon la revendication 25, la structure absorbante comportant des fibres absorbantes et un liant, 

29. Structure absorbante selon la revendication 28, Ie iiant constituant entre environ 2 et environ 80 pour cent en masse 
de la structure absorbante, 



30. Structure absorbante selon la revendication 25, en combinaison avec un article absorbant Particle absorbant com- 
portant une doublure, une couverture exterieure et ladite structure absorbante dispesee entre la doublure et la 
couverture exterieure, la surface superieure de la structure absorbante faisant generalement face a ia doublure et 
la surface inferieure de ia structure absorbante faisant generalement face a ia couverture exterieure. 

31. Structure absorbante selon la revendication 25, la structure absorbante presentant un poids de base moyen se 
situant dans la plage comprise entre environ 60 et environ 1500 grammes par metre car re. 
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FIG. 2 2i 
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FIG. 5 
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